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Patents Act 1990 



IN THE MATTER OF Australian Patent 
Application Serial No 696764 by Human 
Genome Sciences, Inc. 

-and- 

IN THE MATTER OF Opposition thereto 
by Ludwig Institute for Cancer Research 

STATUTORY DECLARATION 

I. Peter Adrian Walton Rogers of the Department of Obstetrics and Gynaecology, Monash 
University, Clayton, Victoria, Australia do solemnly and sincerely declare as follows : 

Introduction 

1 . 1 I am presently working as Associate Professor and NH&MRC Principal Research 
Fellow with the Department of Obstetrics and Gynaecology, Monash University, 
Victoria Australia. Since receiving my Ph.D in 1983, 1 have'worked substantially 
continuously as a scientific researcher in the U.K. and. in Australia in areas of cellular 
and molecular biology. My research has included substantial studies and explorations 
in fields of microvascular function, vascular endothelial growth factors, growth of 
endothelial cells on vascular grafts, tumor angiogenesis, and other areas related to 
angiogenesis. In addition to my own research efforts and my collaborations with 
others, I receive numerous invitations to speak at national and international 

sy uipusiurns in these fieids of study, I supervise post-graduate research of others, and 
I have authored and co-authored numerous original research articles published in 
peer-reviewed journals. My detailed curriculum vitae is attached hereto as Exhibit 1. 

1 .2 I have been asked by the Ludwig Institute for Cancer Research ("Ludwig Institute") to 
serve as a scientific expert in connection with Ludwig Institute's opposition to the 
issuance of a patent to Human Genome Sciences, Inc., ("HGS") based on HGS's 
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Australian Patent Application No. 696764. The patent application relates generally to 
a gene and protein for an alleged novel vascular endothelial growth factor called 
"Vascular Endothelial Growth Factor 2" ("VEGF2"), and thus pertains to an area of 
biology closely related to my research and expertise. I understand that Ludwig 
Institute is a named co-applicant for a different patent application directed to subject 
matter that may be related to "VEGF2." 

1 .3 Ludwig Institute has explained to me that it has retained me for the purpose of 
providing expert scientific analysis of Australian Patent Application No. 696764, as 
well as related literature, both past and contemporaneous, that may be relevant to the 
patentability of claims in the application. Ludwig Institute is compensating me for 
the time that I devote to providing my expert scientific analysts. However, I 
understand that I have an overriding duty to the Patent Office (and to any Australian 
Federal Court that should review the Patent Office decision) to provide objective 
scientific analysis that I believe to be truthful. I hereby affirm that, to the best of my 
knowledge and belief, factual statements herein are true and opinion statements herein 
represent my objective scientific opinion and analysis. 

1 .4 Throughout this declaration, I may refer to Australian Patent Application No. 696764 
, using.various terms such as "the opposed application," "the opposed patent," "the 

HGS patent" or "the HGS application." All such terms should be understood to refer 
to the same document. References to the "specification" should be understood as. 
references to the descriptive portion of the application, including text and figures. 

1 .5 At the time that I execute this declaration in the year 2000, there has been a significant 
body of published literature relating to the structure and functions of the gene and 
protein which the opposed patent refers to and I will refer to as "VEGF2." It is a 
complex protein that undergoes many stages of processing, and that appears to act as a 
growth factor for the vessels of the lymphatic system that convey lymph from tissues 
back into the blood. From my review of the file history of the opposed application, I 
observed little or no mention or appreciation by the Patent Office of any of the 
developments that occurred after HGS filed its priority application. I think it would 



be helpful to the reader of this declaration to provide some context for the gene and 
protein of the invention that is not available from reading the opposed application or 
its file history, but that may be relevant to the issues that I discuss below in this 
declaration in detail. 

1 .5. 1 There is general agreement from at least three different research groups, . 
including HGS, that the human gene which encodes "VEGF2" encodes a 
polypeptide that is 419 amino acids in length. (See paragraphs 4. 1 1 - 4.1 1 .1 , 
below.) Other research groups that independently discovered the "VEGF2" 
gene accorded it different names, such as "VEGF-C" or 4t VRP" (for VEGF- 
Related Protein). (Id) Most of the investigative reports that are published in 
respected scientific journals use these other names, especially "VEGF-C". 

1.5.1.1 The opposed application does not teach or suggest the complete 

419 codon polynucleotide sequence or 419 amino acid 
polypeptide sequence. Ratiier, the opposed application teaches 
a partial sequence of about 350 codons/amino acids. The first 
(amino-terminal) approximately 69 co'dons from the full-length 
VEGF2 sequence are missing in the opposed application. 
Some time after HGS's scientists eventually discovered the 
additional 69 amino acids, HGS filed another series of patent 
applications describing this discovery. (See, e.g., Documents 
D44-D46.) I understand that the Australian Patent Office very 
recently published its intention to grant some claims in the 
Australian version of this second series of patent applications. 
(See Australian latent Application No. 60467/96, 
corresponding to Acceptance Serial No. 71 4484.) 

1 .5.1 .2 It may be of interest that HGS has also filed a third series of 

patent applications relating to VEGF2 in 1998-1999, including 
a third PCT application (Document D86) that was published in 
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1999 and that appears to build upon its 1994-1995 first series of 
applications and 1995-1996 second series of applications. . 

1 .5.2. All three independent research groups identified above agree that the 
"VEGF2" gene encodes a secreted growth factor polypeptide. All 
polypeptides, even polypeptides such as growth factors that are destined for • 
extracellular secretion, are first synthesized in the cellular cytoplasm. 
Polypeptides that are destined for secretion generally include a short "signal 
peptide" at their amino terminus that is usually cleaved off but serves as a vital 
signal to direct the nascent protein into the cell's protein secretion apparatus. 
Scientific experiments reported in a respected scientific journal have indicated 
that the first approximately 31 amino acids from the 419 amino acid form of 
VEGF2 serve as a signal peptide. (See discussion in paragraph 4. 1 1 .1 .2, 
below, and the footnote thereto.) I have seen no comparable published data 
evincing that the 350 amino acid partial VEGF2 sequence described in the 
opposed application contains any functional signal peptide, and I would be 
surprised if it did. It would be unusual for a gene to enode a protein having an 
alternative start codon and signal sequence 69 codons downstream from a first 
start codon and signal sequence. 

1 .5.3 Reports in respected scientific periodicals indicate that the processing of 

"VEGF2" (VEGF-C) is not limited to the mere removal of a 3 I amino acid 
signal peptide. Rather, extensive proteolytic processing occurs at both the 
amino- and carboxyl-terminal ends of the polypeptide, resulting in a much 
smaller circulating polypeptide that has enhanced and/or new biological 
activities relative to the . larger pre-processed forms from which it was derived. 
(See discussion in paragraph 4.1 1-1-3 below, and documents cited therein.) In 

its third series of VEGF2 patent applications, HGS acknowledges that such 

processing occurs. (See, e.g. , Document D86 at p. 1 7, first paragraph.) 

However, in the opposed application filed in 1994, there is no evidence 

presented of complex proteolytic processing. 



1 .5.4 According to investigative reports published in respected scientific journals, 
one of the most important activities of the circulating (processed) forms of 
"VEGF2" (VEGF-C) is that of a growth factor for the vessels of the lymphatic 
system. See, e.g. , Document D74 (Kukk et ai, 1 996). See also Jeltsch et al , 
Science, 276: 1423-1425 (1997). The opposed application contains no data 
from any activity studies that were performed with "VEGF2" and contains no 
mention of this lymphatic growth factor activity. 

Lack of Novelty of claims of the Opposed Application 

Introduction 

. I • Through my involvement in this matter, I understand that the claims of a patent define 
the scope of the invention protected by the patent, and that a patent may only,claim 
novel subject matter: patent claims that encompass subject matter that was described 
in other patents, publications, or other "prior art" that existed at the. time of the 
effective filing date of the patent claim are invalid. It is my understanding that the 
effective filing date of a patent is the actual filing'date, or sometimes the filing date of 
a priority application identified by the patent, if the priority application provides 
support for die claim. Claims that include prior art subject matter within their scope 
lack novelty, and are said to be "anticipated" by the prior art. 

2.1.1 In this section of my declaration, Iprovide an analysis of whether claims in 
the opposed application encompass within their scope subject matter that-had 
been described in the literature prior to 08 March 1 994, the priority date of the 
opposed application; 

2. i .2 I have reviewed the specification and ciaims of the opposed application, die 

written prosecution history of the opposed application in the Australian patent 
Office, and related prior art. To the extent that the scope of the claims can be 
determined at all, 1 I have determined that at least patent claims 1 -4, 13-28, and 
34-61 include within their scope subject matter that was described in the prior 

1 As set forth below in the section titled "Lack of Clarity , n many of the claims lack clarity. (See 

;aragraphs 6. 1-6.1 1 .) 



art before the earliest claimed priority date (08 March 1994). My detailed 
analysis follows. In paragraphs 2.2-2.5 I analyze the meaning of certain 
terminology that appears in many of the claims. Then, in paragraphs 2.6- 
2.7.22, I analyze the relationship of individual claims and prior art subject 
matter. 

B. Analysis of the meaning and scope of limitations found in the claims of the 
opposed application. 

2.2 Several claims in the opposed application are directed to a '"fragment, analogue or 

derivative" of a VEGF2 polypeptide (e.g., claim 28) or to a polynucleotide encoding a 
"fragment, analogue or derivative" of a VEGF2 polypeptide (e.g. , claims 1 -4, 2 1 )r 
According to the specification, fragments, derivatives, or analogues may be VEGF2 
polypeptides modified such that one or more of the amino acid residues of VEGF2 are 
' substituted with conserved or non-conserved amino acid residues, and/or ones in 
which additional amino acids are fused to the mature polypeptide. (See, e.g. y opposed 
application at pp. 9-10.) Also, polypeptides resulting from deletion of amino acids 
would still fall within the commonly accepted definition of "fragment, analogue, or 
derivative." (See also opposed application at page 7, discussing "deletion variants, 
substitution variants, and addition or insertion variants,") 

2.2. 1 The prior art discloses polypeptides (e.g. , Vascular Endothelial Growth Factor 
(VEGF), Placenta Growth Factor ( PIGF), and Platelet Derived Growth Factor 
(PDGF)) having some amino acids that are identical to the VEGF2 that is 
taught in the specification and some amino acids that are different, as well as 
polynucleotides encoding such polypeptides; (See, c.^., Ducumenrs D5 (p. 
696 Fig. 1 and p. 697 Fig. 2), D6 (p. 523 Fig. 1 and p. 524 Fig. 3), D12, D1S, 
D19 (p. 9269 Fig. 1 and 2), and D34-D36.) The relationship between the 
amino acid sequences of VEGF2 and human PDGF-a, PDGF-b, and VEGF 

Many of the claims are "dependent" claims because they make reference to earlier, claims. From my 
involvement in this proceeding 1 understand that a claim which makes reference to an earlier claim is . 
.. .interpreted as including all of the limitations of the earlier claim. A claim that makes reference to multiple 
• :aims includes the limitations of any one of those other claims (in the alternative). 



from the prior art is clearly evident in Figure 2A-2B of the opposed 
application and summarized in Figure 3. 

2.2.2 By changing the "different" amino acids of VEGF2 (by fragmenting, 

substituting with conserved or non-conserved amino acids, or adding amino 
acids) one can arrive at a "fragment, analogue, or derivative" of VEGF2 that 
has an amino acid sequence that is identical to VEGF, PIGF, or a PDGF 
sequence. In other words, all of the differences between the VEGF2 sequence 
and prior art sequences such as the human VEGF sequence can properly be 
characterized as modifications that involved substituting, adding, or deleting 
residues, the same types of modifications taught in the opposed application for 
making fragments, analogues, or derivatives. A substantial number of amino 
acid changes are required to change the VEGF2 sequence into, e.g., the VEGF 
or PDGF sequences shown in Fig. 2A-2B. However, I find no limitation in 
the specification or the claims setting a maximum number of modifications 
that may be performed to generate a "fragment, analogue, or derivative" 
within the scope of the claim. Thus, polypeptide and polynucleotide claims . 
which recite "fragment," or "analogue," or "derivative" effectively encompass 
prior art polypeptides and polynucleotides, including but not limited to VEGF, 
PIGF, and PDGFa and PDGFb polypeptides and polynucleotides. 

Z.3 Although the claims and specification place no limitation on the number of 

modifications that may be performed to generate a VEGF2 fragment, analogue, or 
derivative within die scope of the claim, many of the claims do place the limitation 
that the fragment, analogue, or derivative be an "active" one (e.g., claims 1-4, 23). 
Other claims also include a "VEGF2 biological activity" limitation (e.g., ciaims i 5- 
1 5, 34-39). For the reasons set forth below, such "activity" limitations, to the extent 
their meaning can be determined at all, 3 does not exclude prior art VEGF, PIGF, or 
PDGF polypeptides. 

1 I find no description whatsoever in the opposed application of any scientific experiment that, 

demonstrates a biological activity for VEGF2. The indefmiteness of this term is discussed below in the section 
devoted to Lack of Clarity. (See paragraphs 6.5-6.6, below.) . . 
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2.3.1 I have carefully reviewed the entire patent specification to attempt to 
determine the meaning of VEGF2 "activity." The specification appears to 
provide no explicit definition of VEGF2 activity. 

2.3.2 The Examples in the opposed application do not provide any 
demonstration of a VEGF2 biological activity or any guidance as to VEGF2 
biological activity. 

2 T 3.2.1 Example 1 describes a Northern blot analysis 
- ("Northern hybridization") that the inventors performed to 
examine the levels of expression of VEGF2 in human tissues. 4 
Northern hybridizations provide information about the 
presence, size, and/or quantity of RNA (a nucleic acid) in cells. 
The RNA may or may not encode a protein. However, a 
. \ Northern hybridization provides no information about the 
activity of an encoded protein. 

2.3.2.2 Example 2 describes "in vitro transcription and 
translation" of the VEGF2 cDNA. In vitro transcription and 
translation are processes of making mRN A from a DNA 
template ("transcription") and making protein from an RNA 
template ("translation"), using appropriate chemical and 
enzymatic reagents in a test tube ("m vitro"). Such 
experiments provide no information whatsoever about 

, . , ' . . . . it.-^ r_ *i : J *Tn — — ' - • 

UlOlOglCai aCtiVUy Oi iuc jjiGt-CUt men. io j;iiinwoiz.wu. iww wiu; 

data presented in Example 2 is .the size of the polypeptides that 
were purportedly produced. 



Other scientific publications relating to the VEGF2 gene, including publications of the applic 
Human Genome Sciences and its scientists, suggest to me that the Experimental procedures or results 
: Example I are flawed. (See paragraphs 4.13-4.13.1, below.) 
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2.3.2.3 Thus, the Examples of the specification, which 
are the only sections that appear to describe experiments that 
were actually performed, provide no guidance as to the 
meaning of VEGF2 "activity." 

2.3.3 The specification suggests many alleged "uses" for VEGF2. The listed 
uses include to heal wounds, including dermal ulcers, pressure sores, venous 
ulcers,, diabetic ulcers, and abdominal wounds; to promote growth of damaged 
bone, periodontium, or ligament tissue; to promote endothelialization (e.g., in 
vascular graft surgery); to diagnosis tumors, to provide cancer therapy, to treat 
burns and injuries where angiogenesis is desired; to repair the damage of 
myocardial infarction; to culture vascular endothelial cells. (See opposed 
application at pp. 2, 16-18.) However, the application fails to explicitly . 
indicate the scientific basis for these alleged uses. For example, there is no 
description of tests that were performed to demonstrate that VEGF2 has a 
biological activity that is useful in such procedures, and there is no description ■ 
of any assay to test for VEGF2 biological activity. The absence of working 
examples or descriptions of activity assays suggests to me that the patent 
applicants merely predicted their list of "uses" from activities and/or alleged 
uses of the prior art growth factors VEGF, PDGF, and/or PIGF. For example, 
the specification teaches that VEGF is a highly specific growth factor for 
endothelial cells, can promote angiogenesis, and is an important factor in- 
wound healing; whereas PDGF is a major growth factor for connective tissue. 
See also Documents Dl (p. 11260), D12, D16, D19 (p. 9270-9271, and Fig. 
7), D36 (column 1 1 line 67-coiumn 13 line 38); and D41. Thus, I find the 
meaning of VEGF2 "itcLivuy" iu be ambiguous. The only aspecis of die 
application that suggest a meaning for VEGF2 "activity" are sections that 
speculate VEGF2 possesses activities characteristic of other prior art members 
of the "VEGF family" such as VEGF and PDGF. 

2.3.4 Since the functions for VEGF2 are alleged to be the same as functions for 
prior art,grbwth factors (e.g., VEGF, PIGF, and PDGF), it foUowsJhat 



functional claim limitations directed to "VEGF2 activity" do not exclude prior 
art growth factor polypeptides (or polynucleotides) from the scope of the 
claims. • ' • 1 

2.3.5 Based on my analysis of the meaning of VEGF2 "activity" and the meaning of 
"fragment, analogue, or derivative" I conclude that the definition of VEGF2 
"active fragment, analogue, or derivative" includes within its scope VEGF, 
PDGF, and/or P1GF polypeptides, because the claims have neither a functional 
nor a structural limitation that excludes such polypeptides. Likewise, the 
genus of polynucleotides which encode an active fragment, analogue, or 
derivative of VEGF2 includes prior art VEGF-, PDGF-, and/or PIGF-encoding 
polynucleotides. . 

2.4 Some of the claims directed to polynucleotides or polypeptides include a limitation 
relating to "hybridizing" to (the complement of). a VEGF2 polynucleotide 5 or portion 
of a VEGF2 polynucleotide. 6 (See, e.g., claims 16-20, 34-45, and other claims 
dependent therefrom.) However, the claim limitations directed to polynucleotide 
hybridization do not serve to distinguish the prior art that discloses VEGF, PIGF, or 
PDGF polynucleotides and/or polypeptides, because any DNA can hybridize to 
VEGF2 DNA if the hybridization conditions (e.g., temperature and ionic strength) are 
sufficiently relaxed. Neither the claims nor the specification require a level of 
hybridization stringency that would exclude VEGF, PIGF, or PDGF polynucleotides ' 
or encoded polypeptides from the scope of the claims. (No minimum level of 



These claims are generally written in groups of 2-4 claims which specify hybridization to either: SEQ 
ID NO: I or its complement, or the cDNA in ATCC Deposit No. 75698, or the complement of human VEGF-2 
RNA, but which are otherwise similar to each other. (See, e.g., claims 13-15 or claims 16-18.) The opposed 
application teaches- that ATCC Deposit No. 75698 contains the sequence in SEQ ID NO: \ (and presumably rts 

CG.T.pi«»c.ii, «iu.m.i S a duuuic >uanuca cDNA.wai J C (iOSi«J). TO il.w cX««t ^ -PP^- « HH »w«„w» 

or suggests anything about the complement of VEGF-2 RNA, it suggests that the complement of the RNA 
would be identical (for hybridization purposes) to the complement of SEQ 1D .NO: 1. Thus, I conclude that 
these groups of claims are attempts to claim the same subject matter with different wording. My analysis witn 
respect to encompassing prior art is the same irrespective of which "hybridizing" sequence is recited: 

Claims which recite portions of VEGF2 polynucleotides {e.g.. claim 34 and 35 specify portions that 
appear to be most highly conserved between VEGF2 and prior art polypeptides and polynucleotides. The more 
highly conserved regions are the regions that are likely to form the most stable hybrids with prior art _ 
polynucleotides. Accordingly, my analysis of the scope of "hybridizing" limitations is applicable to the claims 
. which recite portions as well as the claims which recite complete VEGF2.polynucleotides as the hybridization 
partner. j . 



hybridization stringency is required at all.) Subparagraphs 2.4.1-2.4.3 explain these 
principles in greater detail. 

2.4. 1 Polynucleotides such as DNA comprise two strands of complementary base 
pairs that are held together by hydrogen bonds, thereby forming a stable 
"double helix." A hybridization experiment operates on the principle that 
dissociated single strands of base pairs (/.e., denatured DNA) will readily 
"hybridize" to re-form double helices if they are permitted to contact each 
other under appropriate conditions. Thus, in a typical hybridization 
experiment, one studies whether a first polynucleotide (sometimes called a 
probe) contains a base pair sequence that is sufficiently complementary to a 
second sequence for the probe sequence to "hybridize" (/.e., renature) to the 
second sequence. 

2.4.2 Hybridization experiments are typically performed in buffered aqueous 
solutions containing controlled amounts of salts and other agents. The 
temperature at which perfectly matched complementary DNA strands will 
denature in the hybridization buffer solution is called the melting temperature 
of the DNA. If a hybridization experiment is performed near the melting 
temperature, then perfect or near-perfect matching (complementarity) of the 
base sequences is needed for renaturation to occur. Such hybridization 
conditions are termed "high stringency." However, as the temperature is 
lowered, chemical equilibrium begins to favor the formation of double- 
stranded molecules, even if the base pairing is imperfect and "mismatches" 
exist. In the parlance of molecular biology, imperfect matches will hybridize 
Lu each other under conditions of reduced stringency. If the temperature is 
dropped low enough, DNA strands whose sequences. match poorly will begin 
to hybridize to each other. 

2.4.3 Hybridization experiments are commonplace in molecular biology, and 
scientists can exercise considerable control over the stringency of 
hybridization conditions. See, .e.g., Sambrook et al. (1989) cited below in 
paragraph 3.2.2. By manipulation of the hybridization temperature and the 



content of the hybridization buffer (especially salt concentration and pH), a 
scientist can control the level of sequence similarity that is required for his 
probe sequence to hybridize to his target sequence. Thus, the mere fact that 
two sequences will hybridize to each other does not necessarily reflect 
sequence complementarity. One must also know the stringency of the 
hybridization conditions to predict the relationship of the hybridizing 
sequences (i.e., to predict the percent mismatch that may exist). 

Some of the claims to polynucleotides and polypeptides include a limitation directed 
to polypeptides which bind an antibody which binds (or is capable of binding) to 
VEGF2. (See, e.g., claims 16-20 and 40-45.) At the outset, I observe that these are 
^theoretical" antibodies, since the opposed application fails to indicate that the 
inventors actually made any anti-VEGF2 antibodies. VEGF2 includes some 
"conserved" regions of high amino acid similarity to prior art VEGF, PDGF and PIGF 
polypeptides. (See, e.g., boxed regioA of Fig. 2A). From the theoretical universe of 
all possible antibodies that bind to VEGF2, a molecular biologist with common 
general knowledge would reasonably expect that some antibodies which bind to these 
conserved regions (epitopes) of VEGF2 would cross-react, to some extent, with the 
similar regions in VEGF or PDGF or PIGF. In other words, VEGF, PDGF, and P1GF 
are polypeptides which bind an antibody that binds (or is capable of binding) to 
VEGF2. The expected antibody cross-reactivity means that the claim limitation 
relating to antibody binding does not exclude prior art VEGF or PDGF or PIGF 
polynucleotides and polypeptidies from the scope- of claims. 

Analysis of individual claims. 

In this section, I analyze, whether individual claims of the opposed application 
encompass subject matter that was disclosed in the prior art (e.g. , the patent 
documents and journal articles that were published prior to 08 March 1994). 

Each subparagraph below provides an analysis of one or more individual claims with 
scope sufficiently large to encompass subject matter that had been disclosed in 
published literature prior to 03 March 1994. The publications to which I refer do not 



necessarily disclose the exact VEGF2 nucleotide or deduced amino acid sequence 
shown in the opposed application. However, as I explain in the preceding paragraphs 
and individual subparagraphs that follow, the claims at issue are not limited in scope 
to the exact VEGF2 sequences disclosed in the application, but are much broader: 

.7. 1 Claim 1 specifies an isolated polynucleotide and includes within its scope 

polynucleotides that encode active fragments, analogues, or derivatives of VEGF2. 
As explained above in paragraphs 2.2 - 2.3.5, prior art VEGF, PDGF, and P1GF 
polypeptides satisfy the structural and functional requirements of the opposed 
application to be classified as active fragments, analogues, or derivatives of VEGF2. 
Thus, prior art documents that teach polynucleotides encoding VEGF, PDGF, and 
P1GF polypeptides anticipate claim 1. Such polynucleotides are described, e.g., in 
Documents D5 (p. 696 Fig. I), D6 (p. 523 Fig. 1), D12, D18, D19 (p. 9269 Fig. 1), 
and D34-D36. 

2.7.2 Claims 2-4 depend from claim 1 and include an additional limitation specifying that ' 
the claimed polynucleotide is DNA, RNA, or genomic DNA. 7 These are all common 
types of polynucleotides that are specifically exemplified or suggested in the prior art 
that discloses VEGF, PDGF, and/or P1GF. See, e.g., Documents D5 (p. 696-698 and 
Figs. 1 & 3), D6 (p. 523-526, Figs, i, 6, 7, 8, 9, and 10), D20 (p. 925-928 Fig. 1 and 
3), and D34 (p. 11949-1 1952, Figs. 1, 3, 4, 6, and 7). Thus, claims 2-4 include prior 
art polynucleotides within their scope. 

2.7.3 Many of the cited publications teach Northern- hybridization and in situ studies that 
demonstrated that RNA isolated from various sources included VEGF, PDGF, or 
P1GF mR^TA. Tlic RNA fiGui ihcSc positive NuiLiicrci hybridization studies is 
"isolated" (as defined by the opposed application at page 10) and falls within the 
scope of claim 3. 



7 Because of the presence of intervening sequences, a genomic DNA is often much larger than a 

corresponding cDNA. It is worth noting that the opposed application only exemplifies an isolated cDNA, not 
an isolated VEGF2 RNA or VEGF2 genomic DNA. 



2.7.4 Claims 13-15 are directed to polynucleotides that hybridize to a VEGF2-encoding 
polynucleotide (or the complement thereto) and that encode "a biologically active 
fragment of VEGF2." I observe that, during the examination period of the opposed 
application in the Australian Patent Office,. the patent applicant argued that 

. "biological activity may include immunogenic activity of the full length protein." 
(See Response paper dated 05 August 1998, filed by patent applicant.) 
Immunogenicity is not generally considered to be a "biological activity" of a protein, * 
because the term "biological activity" is generally used to describe the functions of a 
protein in native host cells or organisms where the protein does not normally cause an 
antibody response. However, if "biological activity" has the broader meaning 
represented by the applicant to the Patent Office, then short peptide sequences of 5, 6, 
7, or more residues could be considered biologically active fragments of VEGF2, 
because fragments of this size are generally considered large enough to elicit an 
immune response., (See, e.g., Harlow et ai (1988), cited below in paragraph 3.2.2.) 
Both VEGF2 and the prior art human, VEGF polypeptide contain an identical 7-mer 
sequence RCGGCCN (see Fig. 2A of the opposed application, boxed region). 
Polynucleotides that encode VEGF encode this RCGGCCN peptide portion of VEGI 7 . 
Thus, polynucleotides that encode VEGF satisfy the "encodes VEGF2 .or a 
biologically active fragment of VEGF2" limitation of claims 13-15, if the term 
"biologically active fragment" is given the meaning alleged by the patent applicant. 
For the reasons outlined in paragraphs 2.4-2.4.3, above, human VEGF 
polynucleotides also satisfy the "hybridizes" limitations of these claims. Thus, claims 
13-15 are anticipated by prior art documents that disclose VEGF polynucleotides. 8 
(See Documents D6 (p. 523 Fig. 1),D7 (p. 16319 Fig. 1), D12, D18 (p. 1307 Fig. 1A 
and IB), and D34-D36.) 

2.7.5 Claims 16-18 are directed to an isolated polynucleotide which hybridizes-to a VEGF2 
polynucleotide and which encodes a polypeptide which binds an antibody capable of 

The VEGF2 sequence taught in the opposed application also shares at least three 5-mer peptide 
sequences (PASCG, CVCKR, and KCACE, residues 232-236, 272-276, and 233-292 of SEQ ID NO: 2) that 
are identical to 5-mer sequences in a Balbiani Ring 3 protein (BR3P) of the prior art. (See Document D29 (pp. 
337-340 Fig. 5).) These peptides may be sufficient to elicit an immune response, in which case prior art 
olynucleotides encoding BR3P also anticipate claims 13-15. 



binding to VEGF2. As explained above in paragraphs 2.4-2.5, polynucleotides which 
encode VEGF satisfy the hybridizing limitation and encode a polypeptide (VEGF) 
which satisfies the antibody binding limitation.- Thus, claims 16-18 are anticipated by 
prior art documents that disclose VEGF polynucleotides. (See Documents D6 (p. 523 
Fig. I), D7(p. 163 19 Fig. 1), D12, D13 (p. 1307 Fig. lAandlB), and D34-D36.) 
Claim 16 also may be anticipated by prior art documents that disclose BR3P 
polynucleotides. (See footnote to paragraph 2.7.4.) 

6 Claims 19-20 depend from claims 13-18 discussed above, and include an additional 
limitation specifying that the claimed polynucleotide is DNA or RNA. DNA and 
RNA are common types of polynucleotides that are specifically exemplified or 
suggested in the prior art documents that disclose VEGF. See, <■?.#., Documents D6 
(p. 523, 524-526, Fig. 1 and 6), D7 (p. 16318-16320, Fig. 1,3,5,6, and 7), D12, D18 
(p. 1307-1308, Fig. 1 A, IB, and 2), and D34-D36. See also paragraphs 2.7.2-2.7.3. 
Thus, claims 19-20 are anticipated by prior art documents that disclose VEGF 
polynucleotides. 

.7 Claim 21 depends from claims 1-4 and 13-20 discussed above, and includes an 
additional limitation specifying that the polynucleotide is fused to a polynucleotide 
which encodes a "heterologous polypeptide." The idea of "heterologous polypeptide" 
was apparently intended to embrace peptides such as heterologous leader sequences 
known to function as a secretory signal peptide, and short tag sequences (e.g., 
hexahistidine, hemagglutinin) to facilitate purification (see opposed application at pp. 
7-8, 9-10, 14). The inclusion of such- heterologous sequences in constructs for 
recombinant expression of proteins was well known by .1994, and is explicitly 
described or suggested by prior art documents relating to VEGF, PDGF, and/or P1GF. 
(See, e.g., Documents D35 (column 25 lines 4-9, column 32, lines 55-57, and column 
33 line 66-column 34 line 4) and D36 (column 36 lines 29-34).) Thus, the scope of 
claim 2 1 embraces prior art teachings related to VEGF, PDGF, and/or PIGF. , 

7.8 Claims 22-27 are directed to a vector containing the polynucleotide of claim 1 -2 1 , a 
host cell engineered with the vector, a method of producing polypeptides encoded by 
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polynucleotides using the host cell, and a method of producing such host cells. The 
additional limitations of these claims are all directed to conventional molecular 
biology materials and methods that are used to- express polypeptides encoded by 
polynucleotides. (See documents cited in paragraph 3.2.2, below.) Such vectors, host 
cells, and methods are explicitly disclosed or suggested by prior art documents that 
relate to VEGF, PDGF, and/or P1GF. (See, e.g., Documents D6 (p. 522), D18 (pp. 
1306 and 1308), and D36 (column 2 lines 14-17, column 15, line 66, to column 20, 
line 5; Example 8; Example 13; and Fig. 10, described at column 4, line 20-25).) 
Thus, the additional limitations of claims 22-27 are also taught by the prior art that 
anticipates claims 1-4 and 13-20, rendering claims 22-27 anticipated. 9 

2.7.9 Claim 28 specifies an isolated or recombinant polypeptide and includes within its 
scope polypeptides that are active fragments, analogues, or derivatives of VEGF2. As 
explained above in paragraphs 2.2 - 2.3.5, prior art VEGF, PDGF, and P1GF 
polypeptides qualify both structurally and functionally as active fragments, analogues, 
or derivatives of VEGF2. Thus, the scope of claim 28 embraces prior art disclosures 
of VEGF, PDGF, and PIGF polypeptides. Such polypeptides are described, e.g., in 
Documents D5 (p. 696 Fig. 1 and p. 697 Fig. 2); D6 (p. 523 Fig. 1 and p. 524 Fig. 3), 
D12, D18, D19 (p. 9269 Fig. 1 and 2), and D34-D36. 

2.7.10 Claim 53 is directed to a pharmaceutical composition comprising the polypeptide of 
claim 28 and a pharmaceutically acceptable carrier. As examples of the carrier, the 
specification identifies saline, buffered saline, dextrose, water, glycerol, ethanol, and 
combinations thereof. (See opposed application at p. 19, first paragraph.) Before the 
1 994 priority date, these substances were commonly used as carriers, and the prior art 
uocuiucuia relating to VEGF, PDGF, and/or PiGF explicitly taught or suggested 
compositions comprising the polypeptides with such carriers. See, e.g., Documents 
D35 (column 1 1 lines 62-64), D36 (column 12 lines 66-68) , and D41 (column 3 line 



'* I observe that claims 25-27 all recite "VEGF-2 polypeptide." However, since the claims apparently 

specify using a vector containing a polynucleotide according to any one of claims 1-21 (many of which are not 
limited to a particular sequence), it is not clear whether this term is intended to imply a limitation to a particular 
sequence. Moreover, the term is indefinite. See paragraphs 6.4-6.4.5, below. 

4 



51- column 4 line 36). Thus, the scope of claim 53 (like claim 28) embraces prior, art 
disclosures relating to VEGF, PDGF, and/or PIGF. 



.7. 1 1 Claims 34-39 are directed to an isolated or recombinant polypeptide which has 
VEGF2 biological activity and which comprises an amino acid sequence that is 
encoded by a polynucleotide that hybridizes to a VEGF2 polynucleotide or fragment 
thereof. 10 As explained above in paragraphs 2.3 - 2.3.5, VEGF, PDGF, and PIGF 
polypeptides described in the prior art possess "VEGF2 biological activity." As 
explained in paragraphs 2.4-2.4.3, the polynucleotides that encode VEGF, PDGF, and 
PIGF hybridize to the,VEGF2 polynucleotides or fragments thereof recited in the 
claims. Thus, claims 34-39 are anticipated by prior art documents that disclose - 
VEGF, PDGF, and/or PIGF polypeptides. (See, e.g., Documents D5 (p. 696 Fig. 1 
and p. 697 Fig. 2), D6 (p. 523 Fig. 1 and p'. 524 Fig. 3), D12, D18, D19 (p. 9269 Fig. 
1 and 2), and D34-D36.) . . 

2.7. 1 2 Claims 40-45 are directed to an isolated or recombinant polypeptide which (a) 

comprises an amino acid sequence that is encoded by a polynucleotide that hybridizes 
to a VEGF2 polynucleotide or fragment thereof; and (b) binds an antibody which 
binds to VEGF2. As explained above in paragraphs 2.4-2.4.3, prior art 
polynucleotides that encode prior art VEGF polypeptides (or BR3P polypeptides) will 
hybridize to the VEGF2 polynucleotides or fragments thereof recited in the claims. 
As explained in paragraphs 2.5 and 2.7.4, VEGF (and probably BR3P) polypeptides 
described in the prior art bind antibodies which bind to VEGF2. Thus, VEGF 
polypeptides (and BR3P polypeptides) satisfy all of the limitations of claims 40-45, so 
these claims are anticipated by prior art documents that disclose VEGF (and BR3P) 
polypeptides. (See, e.g., Documents D6 (p. 523 Fig. 1 and p. 524 Fig. 3), D12, D18 
(p. 1307 Fig 1A and IB, and p. 1308 Fig. 3), D29 (p. 337-340 Fig. 5), and D34-D36.) 

For the purposes of prior art analysis (both novelty and inventive step), 1 have assumed that ATCC 
Deposit No. 97149 (referred to in claims 38 and 44) contains a VEGF2 cDNA. The specification of the 
opposed application makes ho mention whatsoever of this deposit. However, a different patent application filed 
by the same patent applicant (Human Genome Sciences) describes ATCC Deposit No. 97 149 as containing a 
VEGF2 cDNA. See U.S. Patent Application Serial No. 08/465,968 filed June 6, 1995 (Document D45), which 
was amended prior to issuance to contain a cross reference to ATCC 97149 (see Document D85, U.S. Patent 
No. 5,932,540). I observe from the issued U.S. patent that ATCC 97149 was not deposited with the ATCC until 
May 12, 1995, more than a year after the filing date of the opposed application. 



2.7. 13 Claim 46 depends from any of claims 28-45 and further includes a limitation 
specifying that the polypeptide is fused to a heterologous polypeptide. For the 
reasons discussed above in paragraph 2.7.7 with respect to claim 21, this claim also is 
anticipated by the prior art. (See, e.g., Documents D35 (column 25 lines 4-9, column 
32. lines 55-57, and column 33 line 66-column 34 line 4) and D36 (column 36 lines 
29-34).) 

2.7. 1 4 Claim 47 depends from any of claims 28-46 and contains a further limitation 

specifying that the polypeptide is in the form of a hombdimer. A homodimer is an 
association of two identical polypeptides. The prior art relating to VEGF that 
anticipates one or more of claims 28-46 explicitly teaches or suggests that VEGF 
forms homodimers. (See, e.g., Documents D12 (p. 22), D18 (p. 1307-1308), and 
D36 (column 10, lines 1 5-20; column 38, lines 64-66; and column 45, lines 53-56).) 
In fact, the specification of the opposed application explicitly states that both PDGF-a 
and PDGF-P form either heterodimers or homodimers, and VEGF forms 
homodimers. (See p. 23, last paragraph.) Thus, claim 47 (like claim 28) embraces 
prior art that teaches homodimeric forms of VEGF and PDGF polypeptides. 

2.7. 1 5 Claim 48 depends from any of claims 28-46 and contains a further limitation 

specifying that the polypeptide is "glycosylated." Glycosylation of polypeptides (i.e., 
the attachment of carbohydrate moieties) is commonplace in animals. The prior art 
relating to VEGF, PDGF, and/or PIG F that anticipates one or more of claims 28-46 
explicitly teaches or suggests that these polypeptides are glycosylated. (See e.g., 
Documents D12 (p. 22), D19 (p. 9267, 9269-70, Fig. 3, and Fig. 4), and D36 (column 
1 0 lines 20-22 and column 45 lines 1 1-59).) Thus, claim 48 (like claim 28) embraces 
prior art disclosures of glycosylated forms of VEGF, PDGF, and/or PIGF 
polypeptides . . 

2.7.1 6 Claim 49 is directed to an antibody capable of binding to polypeptides of any of 

claims 28-48. As explained in paragraphs 2.7.9-2.7.15, one or more of claims 28-48 
include VEGF or PDGF or PIGF polypeptides within, their scope. Consequently, 



claim 49 includes within its scope prior art disclosures of antibodies raised against 
VEGF or PDGF or PIGF polypeptides. Such antibodies are explicitly disclosed or 
suggested in Documents D6 (p. 522 and 524), D16 (p. 250), D19 (p. 9268, 9269, and 
Fig. 3), D36 (column 14 line 9-39), and D39 (column 5 line 64-column_6 line 33, and 
column 13 line 15-50). Thus, claim 49 also is anticipated by the prior art. 

2,7.16.1 Claim 55 is similar to claim 49 in reciting an antibody. 

However, the antibody of claim 55 is an antibody produced by a 
process of administering a polypeptide according to claim 15 or an 
immunogenic fragment thereof to an animal and isolating an antibody 
produced by the animal. At the outset, I find claim 55 lacks clarity 
because claim 15 is directed to a polynucleotide, and not a polypeptide. 
■ However, for the purposes of this analysis, I shall interpret claim 55 as 
meaning a polypeptide encoded by a polynucleotide of claim 15. As 
explained above in paragraph 2.7.4, claim 15 is sufficiently broad that 
it includes polynucleotides that encode VEGF polypeptides. The 
method steps recited in claim 55 involve the most conventional and 
well-known method of making antibodies. (See, e.g., Harlow et al., 
Antibodies, a Laboratory Manual, Cold Spring Harbor, New York: 
Cold Spring Harbor Laboratory Press (1988) cited below in paragraph 
3.2.2.) Thus, I find that the antibodies of claim 55 also.are anticipated 
by prior art relating to VEGF. See Documents D6 (pp. 522 and 524), 
D7 (pp. 16318, 16319, and Fig. 4), and D36 (column 14 lines 9-38 and 
column 15, lines 31-54). 



7 Claim 50 is directed to an antagonist specific for the polypeptide ot any one ot claims 
28-48. As explained in paragraphs 2.7.9-2.7.15, one or more of these polypeptide 
claims include VEGF or PDGF or PIGF polypeptides within '-their scope. 
Consequently, claim 50 includes prior art disclosures of VEGF or PDGF or PIGF 
antagonists within its scope. Exemplary antagonists would include antibodies to 



VEGF, PDGF, or P1GF." Such antibodies are explicitly disclosed or suggested in . 
' ' Documents D6 (pp. 522 and 524), D16 (p. 250), D19 (pp. 9268, 9269, and Fig. 3), 
and D36 (column 14 line 39-column 15 line 30), for example. Thus, claim 50, like 
claim 49, embraces prior art disclosures of antibodies to VEGF, PDGF, and/or P1GF. 

2.7.18 Assuming. arguendo that VEGF2 as taught in the specification possesses any 
biological activity that is mediated through cell surface receptors, the claims directed 
to antagonists of VEGF2 are not novel over prior art disclosures of forms of the 
receptors to which VEGF2 could bind, but could not signal. 12 See Document D27 
(disclosing a dominant negative Flk-1 protein). 

2.7. 1 9 Claims 5 1 and 52 are directed to a method of treatment of a patient having need of 
VEGF2 or need to inhibit VEGF2 by administering an effective amount of a 
polypeptide according to claim 28 or an antagonist against a polypeptide of claim 28. 
As set forth in paragraphs 2.7.9 and 2.7.17, above, the prior art teaches polypeptides, 
such as VEGF, within the scope of claim 28 and also antagonists to such 
polypeptides. Likewise, the prior art contemplates treatment of patients with diese 
polypeptides or antagonists. See, e.g., Documents D35 (column 10, line 63 to 
column 12, line 34, and Example 13), D36 (column 1 1, line 67 to column 13, line 38, 
column 14, lines 9-38, and Example 10), and D41. As explained above in paragraphs 
2.3-2.3.5, the opposed application alleges that the biological activities of VEGF2 are , 
the same as the activities of prior art VEGF or PDGF polypeptides. Because of this 
alleged equivalence of activities taught in the opposed application, patients in need of 
VEGF2 (or in need of inhibiting VEGF2) would be treatable with VEGF (or wida 
VEGF antagonists). Consequently, claims 5 1 and 52 embrace any prior art method of 

» The specification of the opposed application explicitly states that an antagonist of a polypeptide could 

be an antibody against the polypeptide. (See page 24, middle paragraph.) 

The opposed application does not teach the full length polynucleotide^ encodes VEGF2 or 
demonstrate that VEGF2 has any "biological activity" (as that term is commonly used). However the full- 
length gene from which the VEGF2 cDNA was apparently derived produces a polypeptide «h.c h binds w wo 
receptors that were disclosed in the prior art literature. [See, e.g., Documents D26, D28, and D33 
the Flt4 and Flkl/kdr receptors);. see also Document D70 (teaching that VEGF-C is a l.gand for Flt4 and kdr ] 
Document D27 discloses a prior art "dominant negative" form of the Flk-1 receptor, which would presumably 
function as an antagonist of Flk-1 -mediated VEGF2 biological activities. Thus, if VEGF2 possesses Flk-l- 
• mediated biological activities, Document D27 .anticipates a claim to VEGF2 antagonist molecules. 
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treatment of patients with VEGF polypeptides that are encompassed by claim 28 (or 
' prior art method of treatment with VEGF antagonists). In other words, the prior art 
documents cited above disclosed or suggested the patient population recited at the 
beginning of claims 51 and 52, and disclosed or suggested treating die patients with a 
VEGF polypeptides within the. scope of claim 28 or antagonist of a VEGF 
polypeptide. Thus, claims 5 1 and 52 are not novel and/or describe what was clearly 
suggested by the prior art. 
.7.20 Claim 56 is directed to a fragment, analogue, or derivative of the polypeptide shown 
in Figure 1 having an inhibitory activity against the polypeptide of claim 28. At the 
outset. I observe that the opposed application fails to identify with particularity any 
fragment, analogue, or derivative of the Figure I polypeptide which has an inhibitory^ 
activity. As explained above in paragraphs 2.2 - 2.3.5 and 2.7.9, claim 28 embraces 
prior art polypeptides such as VEGF and PDGF's, and so does the term "fragment, 
analogue, or derivative of the polypeptide shown in Figure 1." The prior art taught 
fragments, analogues, or derivatives of VEGF/PDGF that acted as inhibitors. See, 
e.g.. Documents D16 (p. 250) and D36 (column 13 line 61 -column 14 line 8). Thus, 
the prior art anticipates claim 56. 

2.7.21 Claims 57-61 are omnibus claims that make reference to previous claims discussed 
above and also to "the Figures and/or Examples." As explained above, the claims 
referred to stand anticipated by prior art, such as prior art relating to VEGF and 
PDGF's. Since the Figures also disclose VEGF and PDGF's (See, e.g., Figures 2A- 
2B), I Find that this reference to the Figures does not serve to exclude the prior art, and 
claims 57-61 are also anticipated. 

2.7.22 In the preceding paragraphs I cite to various documents, but these should not be 
considered to be the only documents that disclose the subject matter of particular 
claims. Other documents from Documents D1-D41 and D78 may disclose the same 
subject matter, and documents that I have not cited may disclose the same subject 



matter. 



D. Conclusion 



For the reasons outlined above, it is my opinion that all of the claims 1-4, 13-28, 34- 
53, and 55-61 are anticipated by the prior art. 

Lack of Inventive Step 

Introduction 

Through my involvement in this matter it is my understanding that Australian patent 
law requires that, for an invention to be patentable, it must not only be novel over the 
prior ait. but it must have an "inventive step" compared to the common general 
knowledge in Australia before the priority date and compared against each individual, 
publicly available document when read in light of die common general knowledge. If 
patent claims embrace subject matter that is a routine and obvious variation of what 
was taught in an individual prior art document, then the patent claim lacks inventive 
step. 

[ believe that my background and experience, as outlined above, provides me with an 
understanding of the common general knowledge in the fields of the invention, in 
Australia, at the time that the U.S . priority application and the opposed Australian 
(PCT) application were filed. 

3,2.1 The relevant common general knowledge is the common general knowledge 
of an individual with an advanced degree (e.g., Ph.D and/or M.D.), such as an 
individual being exemplified by biochemists, protein and/or polypeptide 
biochemists, molecular biologists, and/or cell biologists, or teams of 
biochemists, protein and/or polypeptide biochemists, molecular biologists, 
and/or cell biologists, involved in the isolation and characterization of nucleic 
acid sequences, automated or manual nucleic acid sequencing methods, 
performing and interpreting searches of publicly available databases for 
sequences displaying homology to a query sequence, transformation of 

prdkaryotic and eukaryotic organisms with isolated nucleic acid sequences, - 
. expression of heterologous sequences in prokary otic and eukaryotic host cells 
and/or organisms, isolation and/or characterization of factors involved in cell 
growth and proliferation, especially but not limited to those factors associated 
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with angiogenesis, in Australia at or before the priority date of the claims of 
the opposed application. 

3.2.2 The following documents are relevant to my analysis of inventive step in that 

they all include disclosures concerning general methods in molecular biology 

and recombinant DNA and antibody technology which form part of the 

relevant common general knowledge in Australia at or before the priority date 

of the claims of the opposed application: 

Sambrook, J. et al., (1989). Molecular cloning, 2nd Edn. Vols. 1-3. 
Cold Spring Harbour Laboratory Press, Cold Spring Harbour, New- 
York, USA; 

Watson et al. (1983). Recombinant DNA. 1st Edn. Scientific 
American Books, W.H. Freeman &. Co. NY, USA; 

Watson et al (1992). Recombinant DNA. 2nd Edn. Scientific 
American Books, W.H. Freeman & Co., NY, USA; 

Lewin, B. (1987). Genes III. John Wiley & Sons, New York, USA; 

Stryer, Lubert (1988) Biochemistry, 3rd Edn. W.H. Freeman and 
Company, New York, USA; 

Ausubel, F.A. et al. (1994) Current Protocols in Molecular Biology, 
John Wiley and Sons, New York, NY, USA; 

Harlow et al., Antibodies, a Laboratory Manual, Cold Spring Harbor, 
New York: Cold Spring Harbor Laboratory Press ( 1 988); 

Coligan, J.E. et al (1994) Current Protocols in Immunology i John 
Wiley and Sons, New York, NY, USA; 

Peters, P. (1993) Biotechnology: A Guide to Genetic Engineering, 
wrp McOra w -HiU, Boston, Massachusetts, USA; 

Nicholl, D.S.T. (1994) An Introduction to Genetic Engineering, 
Cambridge University Press; 

Goeddel, D.V. (Ed) (1991) Methods in Enzymoiogy volume 185, Gene 
Expression Technology, Academic Press; 

Gilbert, H.F. (1992) Basic Concepts in Biochemistry: A Student's 
Survival Guide, McGraw-Hill, Inc.; 
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For the purposes of this section, I have also considered each of Documents - 
D1-D41 for what each individual document teaches in light of the common 
general knowledge in Australia at or before the priority date of the claims of 
the opposed application (as reflected, for example, in the documents cited in 
paragraphs 3.2.2.) 

Likewise, I find the following. documents relevant to my analysis of inventive 
step:_ 

Document D79, Anderson, W.F. (1992) "Human Gene Therapy,'* 
Science, 25(5:808-813; 

Document D80, Friedman, T. (1992) "A Brief History of Gene 
Therapy," Nat Genetics, 2: 93-98 

Document D81, Williams, R.S. (1993) "Southwestern Internal 
Medicine Conference: Prospects for Gene Therapy of Ischemic Heart 
Disease," 4m. J, Med. ScL. 306: 129-136; 

Document D82, Hockel et al. (1993), "Therapeutic Angiogenesis," 
Arch. Surg., 128: 423-429; 

Document D83, Guzman et al. (1993), "Efficient Gene Transfer Into 
Myocardium by Direct Injection of Adenovirus Vectors," Circ. Res., 
.73: 1202-1207; 

The common general knowledge at the time of the filing of the priority 
application included knowledge of the following: 

nucleotide and protein sequence information regarding vascular 
endothelial growth factor (VEGF), platelet derived growth factors 
(PDGFs, such as PDGF-a and PDGF-(3) and placenta growth factor 
(PIGF); knowledge of the biological activities of these proteins;, and 
sequence alignments to identify conserved regions of these proteins; 



vectors and host cells suitable for recombinant expression of 
mammalian proteins, and methodologies for producing such proteins 
recombinantiy; 

materials and methods for generating short peptides of any desired 
amino acid sequence synthetically; 

materials and methods for selectively altering one or more codons of a 
gene and using the altered gene to produce proteins with one or more 
amino acids selectively changed or deleted or added; 

materials and methods .for making polyclonal and monoclonal 
antibodies against virtually any purified antigen, including but not 
limited to purified proteins, recombinant proteins, and synthetic 
peptides; and 

materials and methods for performing gene therapy on human cells or. 
in humans. 

3.2.6 The common general knowledge before 1994 included an appreciation that 

molecules having the apparent biological activities of VEGF or PDGF or PIGF 
would be useful to treat certain diseases and conditions, and that other diseases 
and conditions might be effectively treated by inhibiting the apparent 
biological activities of VEGF or PDGF or PIGF. See, e.g., Documents D16 
(p. 250), and D36 (column 11, line 67, to column 15, line 54). 

This section of my declaration should be viewed as an extension of the previous 
section relating to novelty, which is incorporated herein by reference. In the novelty 
section I focused on what had actually been disclosed in individual prior art 
documents, such as Documents D1-D41 and D78. In this section, I have been asked 
to focus not only on what was explicitly disclosed in such documents, but also what 
was clearly suggested by individual documents to a worker possessed with the 
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common general knowledge. 13 In addition to (or in the alternative to) lacking novelty, 
it is my opinion that at least patent claims 1-4, 11, 19-28, 32, 40, 46-54, and 56-6 1 
lack inventive step because they encompass what would have been considered 
obvious or routine from individual documents and/or from the common general 
knowledge. My detailed analysis follows: 

B. Analysis of Inventive Step and the claims of the Opposed Application. 

3.4 Claims 1-2, 28, 56-57, and 61, at least, attempt to define an invention pertaining to 
fragments, analogues, and/or derivatives of VEGF2 that possess VEGF2 activity (or 
polynucleotides encoding- them). As explained in the following subparagraphs, these 
claims include within their scope subject matter that was obvious or routine from 
individual prior art documents. 

3.4. 1 Many individual prior art documents disclosed or suggest one or more of the 
- prior art growth factor genes and proteins (e.g., VEGF, PDGF, and PIGF), or 
fragments, analogues or derivatives of these prior art growth factors. (See, 
e.g., documents cited in paragraphs 2.3.3 and 2.7.1-2.7.22.). 

3.4.2. As explained in detail above in paragraphs 2.2-2.3.5, the specification of the 
opposed application fails to distinguish the theoretical structure or activity of 
VEGF2 fragments, analogues, or derivatives possessing VEGF2 activity from 
the structure and activity of the prior art growth factors' VEGF, PDGF, or 
PIGF, or fragments, analogues or derivatives of these growth factors that were 
disclosed or suggested in the prior art. The specification also fails to provide 
any teaching nr exempli fi. rati on of active fragments, analogues, ar.d/er 
derivatives of VEGF2. The absence of particular examples and the absence of 
characteristics to distinguish active VEGF2 fragments, analogues, and 
derivatives from prior art VEGF, PDGF, PIGF, and fragments thereof lead me 
to conclude that there is no invention in the opposed application with respect 

. 11 In the above section relating to novelty, I sometimes discussed what various documents suggested to 

: ;'.ie reader. Such discussions should be understood as relating to lack of inventive step. 



to "active fragments, analogues, and/or derivatives" of the VEGF2 gene or - 
protein. In other words, I find that VEGF, PDGF, and PIGF, and active 
fragments, analogues, and/or derivatives thereof were known or suggested by 
individual prior art documents cited above in paragraphs 2.3.3 and 2.7.1- 
2.7.22, and that such molecules are within the scope of claims 1-4, 28, 56-57, 
. and 61. 

3.4.3 . Claims 3 and 4 specify an isolated RNA polynucleotide and an isolated 

genomic DNA polynucleotide, respectively. As explained above, the scope of 
claims 3 and 4 are sufficiently broad to encompass isolated RNA/genomic 
DNA polynucleotides that encode not only VEGF2, but also ones that encode 
VEGF or PDGF or PIGF. (See, e.g., paragraphs 2.2-2.3.5 and 2.7.1-2.7.2, 
above.) To the extent that the prior art had not explicitly isolated RNA or 
genomic DNA encoding any of these three polypeptides, it is my opinion that 
such RNA and genomic DNA was no more than routine variation over prior 
art disclosures of cDNAs encoding these three polypeptides. Thus, I find that 
the subject matter of claims 3 and 4 is nothing more than a routine and 
obvious extension of individual documents that taught a cDNA polynucleotide 
that encodes VEGF or PDGF or PIGF. See, e.g., Documents D5 (p.696, 
Fig.l), D6 (p.523, Fig. 1), D12 (pp. 20-21), D13 (pp. 1307-1308), D19 
(p.9269, Fig. 1), D34 (pp. 1 1948-1 1950), D35 (col. 27, line 45, to col. 29, line 
24, and Fig. 7), and D36 (col. 31, line 20, to col. 32, line 68, and Fig. 7). 14 

3.4.4 Claim 21 depends from claim I (and other claims) and further specifies that 
the polynucleotide of claim 1 is fused to a polynucleotide which encodes a 



14 The opposed application does not actually teach a VEGF2 genomic DNA. Thus, if genomic DNAs for 

growth factors like VEGF or VEGF2 are not obvious and routine variations from teachings of cDNAs, then it is 
my opinion that the opposed application fails to provide the public with a disclosure that is insufficient to obtain 
a genomic VEGF2 DNA as recited in claim 4. 



heterologous polypeptide. Similarly, claim 46 depends from claim 28 (and 
other claims) and further specifies that the recombinant polypeptide of claim 
28 is fused to a heterologous polypeptide. I explain above that claims 1 and 
28 are sufficiently broad to embrace polynucleotides and polypeptides of 
prior art growth factors such as VEGF, PDGF, or PIGF. (See, e.g., 
paragraphs 2.7.1 and 2.7.9, above.) It is my opinion that, prior to the priority 
date of the opposed application, it was routine to fuse a protein-encoding 
polynucleotide to heterologous polynucleotide sequences which encoded 
heterologous polypeptides such as epitopes to facilitate purification. [See, 
<?.#., documents cited in paragraphs 2.7.7 and 3.2.2, above] Thus, the subject 
matter of claims 21 and 46 is merely a routine and obvious extension over 
individual prior art documents which taught a cDNA and deduced amino acid 
sequence for VEGF or PDGF or PIGF. See, e.g., Documents D5 (p.696, 
Fig.l), D6 (p.523,Fig. 1), D12 (pp. 20-21), D18 (pp. 1307-1308), D19 
(p.9269, Fig. 1), D34 (pp. 1 1948-1 1950), D35 (col. 27, line 45, to col. 29„ 
line 24, and Fig. 7), and D36 (col. 3 1 , line 20, to col. 32, line 68, and Fig. 7). 

L5 Claims 47 and 48 depend from claim 28 (as well as other claims) and further 
include limitations relating to polypeptides that form a homodimer or that are 
glycosylated. For the reasons specified in paragraphs 2.7.14-2.7.15, it is my 
opinion that these limitations merely reflect the prior art knowledge that 
VEGF and/or PDGF polypeptides formed homodimers and were 
glycosylated. Therefore, the subject matter of claims 47-48 is nothing more 
than a routine and obvious extension of the prior art. documents cited in 
paragraphs 2.7.14-2.7.15. 

4.6 Claim 49 specifies an antibody that is capable of binding to a polypeptide 
according to claim 28 (or other claims). For the reasons set forth in 
paragraph 2.7.16, 1 find that the subject matter of claim 49 is disclosed in or 
is no more than an obvious and routine extension of the individual 
Documents D6, 016,019,036, and D39 cited therein. Similarly, the 
subject matter of claim 50, directed to an antagonist, is disclosed in or is no 



more than an obvious and routine extension of the teachings of individual 
documents identified and discussed in paragraphs 2.7.16-2.7.17. 



3.4.7 - Claim 53 recites a pharmaceutical composition comprising the polypeptide of 
claim 28 and a pharmaceutical ly acceptable carrier. For the reasons set forth 
above in paragraph 2.7.10, the subject matter of this claim is disclosed in or 
is no more than an obvious and routine extension of the teachings of 
individual documents cited therein. 

3.5 Certain claims (e.g., claims 1 1, 32, and 40, and claims dependent therefrom) 

encompass polypeptides (or encoding polynucleotides) that differ from prior art 
VEGF, PDGF, and/or PIGF polypeptides (and polynucleotides) by as few as "three or 
. four amino acids (or codons). 15 Before the 1994 priority date, it was routine for the 
skilled addressee to introduce 3-4 amino acid (or codon) changes into a polypeptide 
(or polynucleotide) sequence, e.g., using procedures such as site-directed 
mutagenesis. [See, e.g., documents cited in paragraph 3.2.2, above.] Thus, in the 
absence of a noteworthy change in properties that results from the change in 3-4 
amino acids, I would conclude that there is nothing inventive in the molecules of 
claims 11,32, and 40 over the prior art VEGF, PDGF, and/or PIGF cDNA and 
. polypeptide molecules- (In the absence of a change in function or properties, the 
molecules of claims 1 1, 32, and 40 would represent no more than a minor change in 
structure with no changes in function.) I have reviewed the opposed application and 
find that the inventors have not alleged or demonstrated that the three or four 
specified alterations to native PDGF or VEGF cause the encoded proteins to differ in 



'* These claims recite a short segment of the VEGF2 gene or protein (<?.£., residues 61-74 of SEQ ID 

NO: 2) that contains several residues which are highly conserved when compared to VEGF or PDGF 
polypeptides. (See boxed portion of Fig. 2A in the opposed application.) These claims also employ the term 
"comprising" to define their metes and bounds. As I understand the intended meaning of the term 
^comprising" (patent at page 29, last paragraph), the claim would include the recited core residues 61-74 of 
SEQ ID NO: 2, in combination with any other residues, including but not limited to all of the upstream and 
downstream residues of VEGF or PDGF as shown in Figure 2. Thus, by way of example, claim 1 1 would 
appear to include a polynucleotide that encoded a polypeptide identical to VEGF, except that codons for the 
sequence P3CVPLJV1RCGGCCN in the middle of VEGF would be replaced by codons for the sequence 
P£CV£VXRCGGCCN, a net change of four codons in the entire VEGF molecule (changes emphasized). A 
net change of only three codons is needed to arrive at the PDGFa sequence shown in the top line of Fig. 2A of 
the opposed application. 
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activity or function. from native VEGF, PDGF, and/or PIGF. Thus, I find that 
polynucleotides and polypeptides within the scope of claims 1 1, 32, and 40 represent 
nothing more than routine modifications of individual prior art documents which 
teach VEGF or PDGF cDNA and deduced amino acid sequences, which 
modifications result in no reported or apparent unexpected properties. See, e.g., 
Documents D5 (p.696, Fig.l), D6 (p.523, Fig. 1), D12 (pp. 20-21), D18 (pp. 1307- 
1308), D34 (pp. 1 1948-1 1950), D35 (col. 27, line 45, to col. 29, line 24, and Fig. 7). 
and D36 (col. 3 1, line 20, to col. 32, line 68, and Fig, 7). 

3.5. 1 Claims 19 and 20 depend from claim 1 1 and specify DNA and RNA 

polynucleotides, i.e., the two common forms of polynucleotides. The art 
cited in paragraph 3.5.1 discloses cDNAs, which are DNAi Thus, the subject 
matter of claim 19 is obvious for the same reasons (set forth in 3.5.1) that the 
subject matter of claim 1 1 is obvious. As explained in paragraph 3.4.3, RNA 
polynucleotides represent a routine variation over DNA polynucleotides. 
Therefore, because the subject matter of claim II is no more than an obvious 
and routine extension of individual prior art documents, dependent claim 20 1 
also represents no more than an obvious and routine extension of individual 
prior art documents. 

In the section above pertaining to novelty, I explain that many of the claims which 
recite polynucleotides or polypeptides are sufficiently broad to encompass VEGF or 
PDGF or PIGF polynucleotides or polypeptides. I also explain that dependent 
claims which specify vectors, host cells, methods of producing polypeptides, 
antibodies, antagonists, and die like (e.g., at least claims 22-27 and 58-60) would 
include within their scope vectors and host cells that include VEGF or PDGF or 
PIGF polynucleotides; methods of producing VEGF or PDGF or PIGF polypeptides; 
and antibodies and antagonists to VEGF or PDGF or PIGF. It was a common 
practice before the priority date of the opposed application to insert a protein- 
encoding polynucleotide into a vector and insert die vector into a host cell to attempt 
to amplify the polynucleotide and/or to recombinantly produce the encoded 



polypeptide. 16 [See, e.g., documents cited in paragraph 3.2.2, above.] Thus, even if 
no single prior art document discloses a vector or host cell containing a VEGF or 
PDGF or P1GF polynucleotide, or a method of recombinant production, I believe that 
such materials and methods were no more than routine and obvious variations of the 
individual documents which disclosed VEGF or PDGF or P1GF DNA or deduced 
amino acid sequences. Thus, I find that the subject matter of claims 22-27 and 58-60 
of the opposed application is disclosed in or is no more than an obvious and routine 
extension of documents which taught a VEGF or PDGF or P1GF polynucleotide or 
deduced amino acid sequence. See, e.g., Documents D5 (p. 696, Fig.l), D6 (p. 523, 
Fig. 1), D12 (pp. 20-21), D18(pp. 1307-1308), D19 (p.9269, Fig. 1), D34 (pp. 
I 1948-1 1950), D35 (col. 27, line 45, to col. 29, line 24, and Fig. 7), and'D36 (col. 
3 1 , line 20, to col. 32, line 68, and Fig. 7). 

3.7 The common general knowledge and/or the teachings of individual documents 

before 1994 included an appreciation that molecules having the apparent biological 
activities of VEGF or PDGF or P1GF would be useful to treat certain diseases and 
conditions, and that other diseases and conditions might be effectively treated by 
inhibiting the apparent biological activities of VEGF or PDGF or PIGF. See, e.g.. 
Documents D16 (p.250)/D35 (column 10 line 63-column 12 line 34, and Example 
13), D36 (column 1 1 line 67-column 13 line 3*8, column 14 lines 9-38, and Example 
10), andD41. Thus, the idea of using VEGF or PDGF or PIGF . (or antagonists of 
these molecules) to treat a patient was within the common general knowledge before 
1 994, even if actual treatment had not been performed by that date. As explained in 
paragraph 2.7.19, above, claims 51 and 52 are sufficiently broad to include within 
their scope treatments using VEGF or PDGF or PIGF (or antagonists of these 
molecuies). Thus, to the extent that such treatment was feasible, it is my opinion 



The opposed application does not actually teach that recombinant, biologically active VEGF2 was 
actually produced. I find that the claims are obvious because they encompass prior art technology relating to 
VEGF and -PDGF, and 1 express no opinion at this time whether expression of VEGF2, which apparently had 
never been performed, would have been routine. If expression of VEGF2 were not routine, then the 
description of methods of expression of polypeptides found in the opposed application may be insufficient for 
enabling the reader possessed with the common general knowledge to express VEGF2. 



that claims 51-52, directed to such treatment, represent no more than obvious and 
routine extensions of individual prior art documents. 17 



3.7.1 Claim 54 is similar to claim 51 and further specifies that the therapeutic 

amount of polypeptide is to be administered via providing the patient with 
DNA encoding the polypeptide and expressing the polypeptide in vivo. In 
other words, claim 54 is apparently not directed to protein therapy, but rather 
is directed to "gene therapy." (See paragraph 6.8.1, below.) As explained in 

- paragraph 2.7.1.9, the scope of claim 5 1 embraces the administration of prior 
art VEGF polypeptides, and thus claim 54 embraces gene therapy with prior 
art VEGF-encoding polynucleotides. Upon review of the opposed 
application, I find no description of any instances where VEGF2 gene 
therapy was successfully performed, or even attempted. Also, I find no 
teachings or guidance relating to performing gene therapy treatment that 
were not within the common general knowledge in Australia at the time of 
filing die opposed application. Thus, if obstacles existed in the prior general 

^ knowledge relating to generic methods of treatment as claimed, 18 then it is 
my opinion that the opposed application fails to overcome the obstacles, and 
therefore the application lacks a disclosure sufficient to practice methods of 
treatment. If no such obstacles existed, then it is my opinion that the subject 

- matter of claim 54 is nothing more than an obvious extension of teachings of 
any of the individual documents cited above that disclose a VEGF 
polynucleotide sequence and teach that VEGF has therapeutic potential in 
humans. 

C. Conclusion 



" Upon review of the opposed application, I find no teachings relating to methods of treatment that 

were not within the common general knowledge. Thus, if obstacfes existed in the prior general knowledge 
relating to generic methods of treatment as claimed, then it is my opinion that the opposed application fails to 
overcome the obstacles, and therefore the application lacks a disclosure sufficient to practice methods of 
treatment. I express no opinion at this time as to whether obtacles, such as uncontrollable and undesirable side 
effects, existed with efforts to develop therapeutics involving VEGF or VEGF inhibitors. 

,x I express no opinion at this time as to whether obtacles, such as uncontrollable and undesirable side 

; ; ffects, existed with efforts to develop therapeutics involving VEGF or VEGF inhibitors. 
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that claims 51-52, directed to such treatment, represent no more than obvious and 
routine extensions of individual prior art documents. 17 



3.7.1 Claim 54 is similar to claim 5 1 and further specifies that the therapeutic 

amount of polypeptide is to be administered via providing the patient with 
DNA encoding the polypeptide and expressing die polypeptide in vivo. In 
other words, claim 54 is apparently not directed to protein therapy, but rather 
is directed to "gene therapy." (See paragraph 6.8. 1 , below.) As explained in 
paragraph 2.7. 1 9, the scope of claim 5 1 embraces die administration of prior 
art VEGF polypeptides, and thus claim 54 embraces gene therapy with prior, 
art VEGF-encoding polynucleotides. Upon review of the opposed 
application, I find no description of any instances where VEGF2 gene 
therapy was successfully performed, or even attempted. Also, I find no 
teachings or guidance relating to performing gene therapy treatmenUhat 
were not within die common general knowledge in Australia at the time of 
filing the opposed application. Thus, if obstacles existed in the prior general 
knowledge relating to generic methods of treatment as claimed, 18 then it is 
my opinion that the opposed application fails to overcome the obstacles, and 
therefore the application lacks a disclosure sufficient to practice methods of 
treatment. If no such obstacles existed, then it is my opinion that the subject 
matter of claim 54 is nothing more than an obvious extension of teachings of 
any of the individual documents cited above that disclose a VEGF 
. polynucleotide sequence and teach that VEGF has therapeutic potential in 
humans. 
C. Conclusion 



17 . Upon review of the opposed application, I find no teachings relating to methods of treatment that 
were nui wichin the common general knowledge. Thus, if obstacles existed in tne prior general knowledge 
relating to generic methods of treatment as claimed, then it is my opinion that the opposed application fails to 
overcome the obstacles, and therefore the application lacks a disclosure sufficient to practice methods of 
treatment. I express no opinion at this time as to whether obtacles, such as uncontrollable and undesirable side 
effects, existed with efforts to develop therapeutics involving VEGF or VEGF inhibitors. 

'* I express no opinion at this time as to whether obtacles, such as uncontrollable and undesirable side 

ffects, existed with efforts to develop therapeutics involving VEGF or VEGF inhibitors. 
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For the reasons outlined above, it is my opinion that at least patent claims 1-4, 11, 
- -1-9-28-32,-40-, 46-54, and-56-6 1 -encompasssubjectlnatter that is~disc losedln, or 
represents no more than an obvious and routine extension of, subject matter taught in 
individual prior art documents. 

Insufficiency 

Introduction 

Through my involvement in this matter, it is. my understanding that Australian patent 
law (vSection 40(2)(a)) includes a sufficiency requirement that focuses on whether a 
specification is sufficient to disclose the method of carrying out the invention to a 
person reasonably competent in the relevant field of endeavor and equipped with the 
common general knowledge in that field. 

4.1.1 It was explained to me that the evaluation for sufficiency should take into 

. account the common general knowledge in the art, in the sense that gaps in a 
patent application are not necessarily problematic when the skilled 
practitioner can fill the gaps with reference to the common general 
knowledge. At the same time, for sufficiency to exist, further inventive 
ingenuity should not be required to practice the claimed invention. If a 
competent person cannot achieve the promised result because of deficiencies 
in the information given in the specification, there is insufficiency. - 

4. 1 .2 I was asked to consider whether the specification of the opposed application 
included teachings that were commensurate in scope with the claims. It was 
explained to me that the directions provided in the specification must be 
sufficient for the execution of die invention throughout the breadth or range 
of the claims, and that an applicant who chooses to claim an invention 
broadly has an obligation to make a correspondingly wide disclosure. 

4. 1 .3 It was also explained to me that die sufficiency of an application's disclosure 
is evaluated as of the application's filing date and/or priority date. If the 
claimed subject matter is insufficiently supported by the priority application 
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(e.g., the priority application is non-enabling), then the claims are not entitled 
to the benefit- of the priority dater 

4. 1 .4 It was also explained to me that Australian law requires that a specification 
must describe the best method known to the applicant of performing the 
invention at the time of filing of die application. I was asked to consider 
whedier there was any evidence of a violation of this requirement in die 
opposed application, even though such a determination is difficult without 
knowledge of what was in the minds of the inventors. 

In this section of my declaration, I provide an analysis of whether the specification 
of the opposed application contains a disclosure sufficient to practice die claimed 
^invention. , , . ." . 

The Priority Date of the HGS Application, 

I have reviewed the priority application (U.S. Patent Application Serial No. 
08/207,550, filed 08 March 1994) cited in the opposed application to analyze 
whedier the priority application contains sufficient subject matter upon which to 
fairly base claims in the opposed application. As set forth in the next paragraphs, 
none of claims 1-61 appear to me to be fairly based on, or enabled by, the priority 
application. ' 

4.3.1 The U.S. priority application fails to identify with particularity any American 
Type Culture Collection biological deposit. Thus, at least claims 1, 6, 8, 14, 
17, 28, 38, and 44, all of which specify a particular biological deposit that is 
not specified in the priority application, are not enabled by or fairly based on 
the priority application. (Many other claims depend from this list of claims, 
and thus would not be fairly based or enabled by the priority application by 

■" virtue of their dependency.) - - - 

4.3.2 The opposed application specifies that the unidentified ATCC deposit is the 
"controlling" description of the invention^ (See specification at page 9, lines 
1 -6.) Thus, the failure to identify the deposit constitutes a failure to 
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sufficiently teach the controlling definition of the invention. Consequently, I 
would conclude that none of the claims are entitled to the priority date. 

The claimed invention is not fully and sufficiently described 

My review of the opposed application and of related documents published by the 
applicant and inventors after the filing date suggests that the specification of die 
opposed application fails to identify the best method known to the applicant of 
performing, the invention. In particular, the applicant claims. "VEGF2" polypeptides 
and polynucleotides encoding such polypeptides, but extrinsic evidence indicates 
that die applicant failed to disclose the complete VEGF2 polynucleotide and 
polypeptide sequences in die specification. I incorporate by cross-reference die 
analysis in paragraphs 4.1 1-4.1 1.3 below. 

I have no means of determining when the applicants discovered the complete 
VEGF2 sequence, but if the applicants knew the full length VEGF2 sequence at the 
time of filing the opposed application, then I would conclude that the opposed 
application fails to describe the best method of practicing the VEGF2 
polynucleotide/polypeptide invention. 

It is also my opinion that the opposed application contains an inadequate 
characterization of VEGF2 "activity." In particular, most of the claims (e.g., claims 
1-10, 13-15, 19-30, 34-39, 46-51, and 53-61) attempt to define- an invention by 
reference to VEGF2 activity , yet the specification as a whole fails to provide any 
evidence of VEGF2 biological activity and fails to provide any working examples to 
establish that the polypeptides claimed (or encoded by claimed polynucleotides) 
possess the alleged VEGF2 activity. (See also discussion of VEGF2 activity in 
paragraphs 2.3-2.3.5 and 6.5-6.6.) 

" 4.6! 1 Initially, I observe that VEGF2 (having the amino acid sequences set forth in 
the sequence listing or figures of the opposed application) was purportedly an 
unknown and uncharacterized protein prior to the filing of the opposed 
application. If VEGF2 were unknown, then the common general knowledge 
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would have been devoid of any knowledge of VEGF2 biological activities as 
of the applicant's filing date or priority date r It was incumbent upon the 
patent applicant to provide such activities. The fact that the specification 
fails to demonstrate any VEGF2 biological activity is especially significant 
in that the biological activities of VEGF2 (if any) is a concept analogous to 
utility: if one does not know the activities of VEGF2, one would not know 
how to use VEGF2 (except as a curiosity for further research). 

I have reviewed die opposed application carefully, and it contains no 
demonstration {e.g., data) whatsoever of a VEGF2 biological activity. Since 
the specification contains about 29 pages of fairly technical text, it may be 
helpful if I elaborate on this conclusion. 

4.6.2.1 Initially, I observe that very little of the text of the extensive 

specification is specifically directed to the claimed invention. 
Instead, most of the specification comprises general teachings 
relating to recombinant DNA technology that are no more 
relevant to VEGF2 than to other human genes and proteins. 
This fact would be apparent to any reader having common 
general knowledge of the field of the invention, such as 
knowledge of general recombinant DNA technology found in 
the general treatises cited above in paragraph 3.2.2. The fact 
that most of the specification is not particularly related to 
VEGF2 also is evident if one performs a comparison of the 
opposed application to other patent applications filed by the 
applicant, Human Genome Sciences, on completely different 
inventions. Such a comparison demonstrates that die VEGF2 
specification primarily comprises "stocK" text that the 
* applicant uses in many of its biotechnology patent 
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applications without regard to the particular DNA or protein 
that the applicant claims. 19 



The Examples section of the opposed application (pages 27- 
29) apparently contains data from actual scientific 
experiments relating specifically to VEGF2. However, as I 
explained above in paragraphs 2.3.2-2.3.2.3, the examples 
provide no guidance as to the "meaning of VEGF2 "activity." 

4.6.2.3 In addition to the "stock" language and the examples, neither 

of which have any relevance , to VEGF2 biological activity, the 
specification of the opposed application also alleges numerous 

properties and/or uses for VEGF2. 20 However, there is 

nothing whatsoever in the application to indicate that these 
alleged activities are supported by any actual scientific 
experiments or evidence. The specification fails to 
. demonstrate that VEGF2 possesses any of these activities or is 
useful for any of the alleged uses. The addressee does not 
know which alleged activities are correct, or which are 



'* See, e,g.i Document D47 (Internationa! Application No. PCT/US95/02950, filed on 8 March 1995 

by Human Genome Sciences, Inc. (WO 95/24414), directed to "Fibroblast Growth. Factor- 10."); Document 
D43 (U.S. Patent No. 5,633,147, filed 08 March 1994, assigned to Human Genome Sciences, Inc., directed to 
^Transforming Growth Factor HI"; Document D49 (International Application No. PCT/US94/05 1 86, filed 
on 10 May 1994 by Human Genome Sciences, Inc. (WO 95/19985), directed to "Hematopoietic Maturation 
Factor"); and Document D50 (International Application No. PCT/US94/09484, filed on 23 August 1994, by 
Human Genome Sciences, Inc. (WO 96/05856), directed to "Human Chemokine Polypeptides"). Ail of these 
applications are unrelated to VEGF2 but have vast sections of descriptive text relating to recombinant DNA 
technology that are nearly identical (word-for-word) to sections of the opposed application. 

3,1 For example, the opposed application suggests at least the following properties and/or uses of VEGF2 

(tv#., at pp. 4 and 16-17): wound healing agent, to promote growth of damaged bone and tissue and promote 
'•ndcthelialirutic^, particularly wlicic !i u» necessary to re- vascularize damaged tissues, or where new capillary 
angiogenesis is important; diagnosis of tumors; cancer therapy (also alleged as a use of VEGF2 antagonists); 
identify and isolate unknown receptors of VEGF2; treat full thickness wounds such as dermal ulcers, pressure 
sores, venous ulcers, diabetic ulcers; treat full thickness burns; plastic surgery; induce growth of damaged 
bone, periodontium, or ligament tissue; treatment of periodontal disease to lead to the formation of new bone 
and cementum with collagen fiber ingrowths; regenerating supporting tissues of teeth, including alveolar bone, 
cementum, and periodontal ligament; repair of cuts, particularly abdominal wounds; promotion of 
endothelialization in vascular graft surgery; repair damage of myocardial infarction; in vitro culturing of 
vascular endothelial ceils; and gene therapy. 



4.6.2.2 



-38- 



incorrect, and it is my opinion that the unsupported and ^ 
wdely~vari^^tiviities and uses for VEGF2 alleged in the 
specification would be unduly burdensome for any 
practitioner to test. 

6.3 Since the specification lacks any data supporting the long list of alleged 
properties and uses for VEGF2, 1 conclude that these properties and uses 
ascribed to VEGF2 were based wholly on speculation that VEGF2 will 
possess die same activities as "prior art proteins" with which "mature 
VEGF2" has 22-30% amino acid identity. (See opposed application at Figs. 
2-3 and descriptions thereof at pp. 4-5.) However, it is my opinion that, at 
the time the opposed application was filed, the skilled addressee would not 
. have considered 22-30% amino acid identity between proteins to be 
. predictive of biological activity of the proteins. 

4.6.3.1 Initially, I observe that my opinion was apparently shared by 

the patent examiner who prepared the International 
Preliminary Examination Report (Document D51) for the 
opposed application before it entered examination in 
Australia. In that report, the Examiner from IPEA/US 
observed that the description in the opposed application 
provides no evidence that the disclosed protein has the alleged 
activity, and that based upon the limited similarity to known 
. proteins, it cannot be predicted with any expectation of 
success that the full length protein has the alleged activity, 
much less fragments,, analogues and derivatives thereof. 

My conclusion also is based on scientist's experiences with 
other ^'Tamilies""of prot'em^ that share limited amino acid . 
sequence similarity. 



4.6.3.2 
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4.6.3 .3 For example, the Transforming Growth Factor (TGF- ) 
superfamiiy of proteins possess widely divergent and 
sometimes opposing activities. Notwithstanding widely 
divergent activities, members of the TGF- superfamiiy often 
share amino acid identities of 25-50% or more, /.<?., levels of 
identity that meet or exceed the identity VEGF2 shares with 
VEGForPDGF-aor-p. 2 ' 

4.6.3.4 Insulin and Insulin-like growth factor I (IGF-1 ) and their 
respective receptors provide another example. These proteins 
possess significantly greater than 30% amino acid identity 
(/.£?., the level of identity between VEGF2 and VEGF), but 

- - insulin/IR are primarily involved in glucose homeostasis, 

whereas IGF- 1 /IGF- 1 R are primarily involved in mitogenic 
. signaling. 

4.6.3.5 Another example can be found in the proteins Epidermal 
Growth Factor (EGF) and Fibrillin. EGF is a growth factor 
that stimulates the proliferation and differentiation of many 
cell types, whereas fibrillin is a structural protein in 
microfibrils. These proteins exhibit more than 22% amino 
acid identity (/.is., the level of identity between PDGFp and 
VEGF2), but are functionally unrelated. 22 



21 See, cr.£., Document D52 (Kingsley, D., "The TGF-(3 superfamiiy: new members, new receptors, and 
new yenetir r^t* nf fijn C H 0 r. ; n different cr™.:™.c," Czr.c^ d Dz-.ztzprr.zr,:, 2: 1 2 2- 146 (January , 1994)); and 
Document D66, (Massague, J. "The transforming growth factor-beta family," Annu. Rev. Ceil. Biol. 6: 597- 
641(1990). 7 - ----- " ~ ~~- 

— . See Documents D53 (Bell et ai., "Human epidermal growth factor precursor: cDNA sequence, 
expression in vitro and gene organization." NucL Acids Res.. 14(21): 8427-8446 (1986); D54 (Genbank 
Accession No. X04571, EGF sequence); D55 (Corson et ai., "Fibrillin Binds Calcium and Is Coded by cDNAs 
That Reveal a Multidomain Structure and Alternatively Spliced Exons at the 5' End." Genomics, 17: 476-484 
( 1993); D56 and D57 (Genbank Accession Nps. X63556 and LI 9896, fibrillin sequences)^ 
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4.6.3.6 Another example can be found in the proteins kdr receptor 
tyrosine kinase and c-src. Kdr, also known as VEGFR-2, is a 
ceil surface receptor that binds VEGF and transduces the 
signal of this growth factor into cells that respond to VEGF. 
The c-src protein is not a cell surface receptor at all. These 
proteins exhibit more than 27% amino acid sequence identity 
{i.e., greater than the level of identity between VEGF2 and 
either PDGFa or PDGFp), but are functionally unrelated. 2 -" 5 

4.6.3.7 Another example can be found in the proteins Bcl-2 and Bax. 
The protein Bci-2 (B-cell leukemia/lymphoma 2) exhibits 
anti-apoptotic properties through its role in such cancers as 
follicular lymphoma. The protein Bax is an apoptotic protein- 
that interacts with Bcl-2 and counteracts the death repressor 
activity of Bcl-2. Notwithstanding their opposing activities, 
Bcl-2 and Bax exhibit 25% similarity at the amino acid level 
(i.e., greater similarity than VEGF2 shares with PDGFcc or 
PDGFp). 24 

. 4.6.3.8 Another example actually can be found in VEGF and 

PDGFa/p. These proteins share 21-23% amino, acid 
similarity but have distinct biological activities. 25 



See, e.g.. Documents D32, D33 (Terman et al., "Identification of the kdr tyrosine kinase as a receptor 
lor vascular endothelial cell growth factor;" Biochem. Biophys, Res. Commun., 1 87(3): 1 579-1 536 
(September, 1992)); D59 (Genbank Accession No. L04947 (kdr)); D60 (Tanaka et al., "DNA Sequence 
Encoding the Amino-Terminal Region of the Human c-src Protein: Implications of Sequence Divergence 
among src-Type Kinase Oncogenes." MoL Cell. Biol., 7(5): 1978- 1983 (May, 1937)); and D61 (Genbank 
Accession Nos.M 16237, Ml 6243- 16245, and IC03212-K03218, c-src sequences.) 

: '' See , e.g., Documents D62 (Tsujimoto et al., "Analysis of the structure, transcripts, and protein 

products of bcl-2, the gene involved in human follicular lymphoma." Proc. Natl. Acad. Sci(USA), 
83:5214-5218 (July, 1986)); D63 (Genbank Accession Nos. MI3994and M13995, Bci-2 sequences); D64 
(Oltvai et al., "Bcl-2 Heterodimerizes In Viva with a Conserved Homolog, Bax, That Accelerates Programed 
Cell Death." Cell, 74:609-619 (1993)); and D65 (Genbank Accession Nos. L22473 and L22474, Bax. 
sequences). 

~ See, Fig. 3 of the opposed application, and Document D36 (column 13, lines 44-49). 
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Notwithstanding the large number of activities and uses for VEGF2 that were 
made in the-opposed-application, the applicant and mv.ehtorsTaireci to predict 
what appears to be one of the most important activities of VEGF2, that of a 
growth factor for the lymphatic system. [See, e.g., Document D74 (Kukk et 
al, 1996). Compare Document D86 (WO 99/46364), a 1999 patent 
publication by the applicant for the opposed application, which teaches to use 
VEGF2 to treat lymphatic disorders.] 26 

4.6.5 To summarize, the opposed application contains no demonstration of VEGF2 
activity and there is no reasonable basis upon which one skilled in the art 
could have predicted VEGF2 activity. For these reasons, it is my opinion 
that the opposed application contains an inadequate description of VEGF2 
"activity," a claim limitation that is prominent in most of the claims of the 
opposed application. 

4.7 The inadequacy in teachings related to VEGF2 biological activity is compounded by 
the failure to teach the first approximately 69 codons of the, complete VEGF2 cDNA 
(i.e., the VEGF2 cDNA encoding a deduced full length VEGF2 protein of 4 1 9 
residues). (See paragraphs 4.1 1-4.1 1 .3, below) A molecular biologist would not 
have expected a partial eukaryotic polynucleotide sequence to be properly expressed 
. in eukaryotic cells* if the sequence were missing the first 69 codons. 27 I have 
carefully reviewed the patents and journal articles of the applicant HGS that were 
published after the opposed application and that disclose the 4 1 9 residue VEGF2 
sequence. None of those publications explicitly state that the 350 residue VEGF2 or 
the 326 residue "mature" VEGF2 disclosed in the opposed application have been 
shown to possess any biological activity. 

4.3 The inadequacy in teachings related to biological activity becomes compounded .with 
; " respect to claims that are not restricted to VEGF2, but are directed to fragments 

Zh See also Jeltsch e/^a/., Science, 275:1423-1425 (1997). 

" 7 • All complex organisms including plants and animals and humans are comprised of eukaryotic cells. 
Bacteria and certain other single-cell organisms with no cellular nucleus are prokaryotic. . 



4.6.4 



-42- 



and/or analogues and/or derivatives of VEGF2 that possess VEGF2 activity. (See, 
claims 1-4, 9-15, 19-28, 34-39, 46-48, 50-54, and 56-61.) As explained in the 

1 preceding paragraphs, the description of "VEGF2 activity" per se is inadequate. It is 

a generally accepted proposition that altering proteins by changing, adding, or 
deleting amino acids can change or even eliminate biological activity of the native 
protein. Depending on the protein, the effect of any particular change may be 
unpredictable. Thus, one generally needs at least an activity assay (in which a 
protein has a demonstrated biological activity) to determine if a modified protein 
(such as a fragment, analog, or derivative) has retained or lost an activity of a native 
(unmodified) protein. However, the opposed application does not provide a single 
activity assay for the skilled address to employ in order to determine if fragments, 
analogues, or derivatives possess VEGF2 activity. Likewise, the specification as a 

- whole fails to provide any evidence or working examples of a fragment, analogue, or 

derivative of VEGF2 that retains a "VEGF2 activity." Thus, there is no evidence or 
guidance regarding what residues are susceptible to alteration or deletion without 
affecting activity. Thus, the scope of the claims is broad, the ambit of the claims is 

f : . . indeterminate, and the field is entirely unexplored. The failure to demonstrate a 
VEGF2 activity and the failure to provide a VEGF2 activity assay and the 
suggestion that VEGF2 may have several activities (uses) place an undue burden on 
the part of die skilled addressee to practice the invention. 

4.9 Many of the claims are sufficiently broad to embrace polypeptide molecules having 
no specified biological activity whatsoever. (See, e.g., at least claims 31-33, 40-45, 
and the claims that depend therefrom.) I have carefully reviewed the. specification of 
the opposed application and I fail to find any indication that the applicant intended to 
claim polypeptides lacking biological activity. Nor do I discern an industrial 
applicability for such polypeptides when I read the opposed application. Thus, it is 
my opinion that the complete specification contains an inadequate description of the 

""" - - : "" """subject matter of these claims. 

4. 10 Many of the claims are directed to a genus of polypeptides (or to polynucleotides 
encoding a genus of polypeptides) defined by the ability of the polypeptides to cross- 
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react with antibodies that bind VEGF2. (See, e.g., at least claims 16-27, 40-50, and 
57-6 1.) 28 With respect to these claims, I observe the following: 

4.1 0. 1 I have carefully reviewed the specification of the opposed application and 
find no indication therein that the inventors intended all such polypeptides as 
part of the invention. In fact, the specification does not even identify this as 
a defining characteristic for a genus of polypeptides. 

4. 1 0.2 Moreover, neither the specification nor any of the claims specifies an activity 
or use for this broadly stated genus of polypeptides. In this regard, it is 
important to observe that these claims do not even specify a VEGF2 activity 
limitation. It is my opinion that many such polypeptides could be 
synthesized in the laboratory that would satisfy the claim limitations but that 
would have no useful biological activity, and no practical utility whatsoever. 

4. 1 0.3 Moreover, even- though the claims attempt to define a polynucleotide (or 
polypeptide) invention with respect to an antibody, the specification fails to 
disclose (exemplify) a single antibody to VEGF2. There is no indication in 
the specification that any such antibodies had. been made at the time that the 
application was filed. Nor do I find any description in the application of 
which portions of VEGF2 are antigenic. In other words, there is no 
description of the portions of VEGF2 to which antibodies would bind if 
VEGF2 were administered to an animal as an antigen. There is no 
description of studies which characterize die molecules to which VEGF2 
antibodies would bind. 

4.10.4. Moreover, the specification fails to disclose a single polypeptide that binds 
an antibody which binds VEGF2 (other than VEGF2 itself, having the 



Zit The claims generally also include a limitation relating to polynucleotide hybridization. As I explain 
elsewhere (e.g., in paragraphs 2.4-2.4.3), this hybridization language fails to narrow the claims due to a lack of 
any limitation relating to stringency of hybridization conditions. - 
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particular VEGF2 amino acid sequences disclosed in the application, and the 
*"" admitted pfiorlirt polypeptides" sliown in Figure 2). 

4. 10.5 Moreover, the specification fails to describe.any characteristics of 
polypeptides, other than VEGF2, that bind an antibody which binds VEGF2. 
The skilled addressee understands tiiat an ability of two polypeptides to 
cross-react witii the same antibody is indicative only of the fact that the 
polypeptides share a small region (epitope) . of similar structure. Nothing can 
be concluded as to overall structural similarity or functional similarity of two 
polypeptides merely from. the fact that a theoretical antibody can bind both 
polypeptides by virtue of a common epitope. 

4. 1 0.6 For these reasons, it is my opinion that the opposed application contains an 
inadequate description of the subject matter of claims 16-27, 40-50, and 57- 
61 and an inadequate description of how to use it. 

4. 1 1 Another inadequacy becomes apparent when one considers the true nature of the 

gene from which the VEGF2 described in the opposed application was produced. As 
explained in the following subparagraphs, the opposed application contains an 
inadequate description of the polynucleotide and polypeptide referred to as 
"VEGF2". ' 

4. 1 1 .1 In my review of scientific and patent literature, I observe that at least three 
different research groups have published papers and/or patent applications 
relating to the gene from which the VEGF2 sequence of the opposed 
application was derived. These groups include the owner of the opposed ' 
application, Human Genome Sciences (see, e.g., Documents D43, D44- 
D46, and D84-D86), Genentech (Documents D75 and D84), 20 and a group 

. at the University~of Helsinki (Documents D71-D74). 30 

The Genentech group calls the gene and protein VEGF related protein (VRP) instead of VEGF2. 
Ul The Helsinki group calls the gene and mature protein VEGF-C instead of VEGF-2. . 
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4. 1 1 .1 .1 All three groups, including the owner of the opposed application^ 
teach that the gene for VEGF2 encodes a protein of 419 amino 
acids. 31 The opposed application fails to teach the complete gene 
and protein sequence for the 419 amino acids. Rather, the opposed 
application teaches that VEGF2 is a polypeptide shown in Figure I 
comprising 350 amino acid residues of which approximately the first 
24 amino acids represent the leader sequence which is cleaved off to 
yield a mature VEGF2 of 326 amino acids. (See, e.g.., specification 
at p. 4, last 8 lines; and page 5, last paragraph.) The owner of the 
opposed application considered the additional 69 residues to be so 
important that it eventually filed another patent application that re- 

- defined the terms "VEGF2" and "mature VEGF2." (See Document 
D43 at p. 7, last paragraph.) However, by virtue of the claim term 
"comprising," the opposed application clearly attempts to claim the 
entire 419 residue sequence even though it fails to disclose the entire 
sequence. (See opposed application at p. 29, last paragraph.) 

4.11. 1 .2 The approximately (59 extra amino acids that are missing in the, 
specification of the opposed application are found at the beginning 
of the VEGF2 molecule. As would be expected, all three groups (in 
their more recent publications) teach that the VEGF2 signal peptide w 
is found at the beginning of the 419 amino acid sequence. 32 Thus, it 
would appear that the signal peptide (which is crucial for directing 
secretion of VEGF2 in cells) is absent from the teachings of the 

See Documents D44-D45 (p. 7); Document D46 (p. 500, Fig. 1); Document D75 (p. 1989); 
Document D72 (p. 7); and Document D73 (p. 6). 

* : Genentech taught that the most likely. cleavage was following residue 20, but suggested that 

" creavage might occur after residue 15 or 16. (See Document D75 at pp. 1989-1990.) Human Genome 
Sciences taught that 419 residue VEGF2 has putative leader sequence of approximately 23 residues such that 
the mature protein comprises 396 amino acids (See Document: D43 and D44 at p. 7, last paragraph). The 
group in Helsinki taught that 419 residue prepo-VEGF-C had a cleavage site for the signal peptide between 
residues 3 i and 32.. (See Document D71 at p. 3900.) When attempting to resolve conflicting definitions of 
the signal peptide,. I observe that the Finnish group is the only group that published scientific evidence 
(amino terminal amino acid sequence) to support their definition of a signal peptide. 
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opposed application. The purported signal peptide taught in the 

... opposed :-appl-ie-adon-actuaI-I-y- is in-the rniddle of the"41 9 residue 

VEGF2 molecule. (The first 24 residues of VEGF2 in the opposed 
application correspond to residues 70-93 of Document D43.) 

4.1 1.1.3 From the published scientific literature that is available, it appears 

that the group, from Finland that includes Kari Alitalo have 
performed the most detailed research regarding the VEGF2 gene and 
protein, which that group calls VEGF-C. [See, c\#.. Documents 
D70, D71, and D74.] The peer-reviewed journal publications of that 
group teach that the 419 residue form of VEGF2 is proteolytically 
processed to generate significantly smaller forms ("mature VEGF- 
C") having increased (enhanced and/or new) biological activities. 
(See Document D71, whole document.) For example, Dr. Alitalo's 
group teaches that when the 4 1 9 residue VEGF2 protein is processed 
. . by removal of more than 100 residues from the amino-terminus and 

removal of more than 190 residues from the carboxy-terminus, the 
resultant polypeptide having only' about 125 of the 4 1 9 residues 
acquires a new ability to bind and activate a cell surface receptor 
known as VEGFR-2/Flk-l/Kdr, the resultant protein also shows 

■V . 

increased affinity for binding and activating another receptor known 
as VEGFR-3/Flt-4. 33 (See, e.g., Document D71 at Fig. 10 and p. 
39Q8, col. 2; see also Document D73.) Thus, it is clear from the 
work of others that polypeptides which could fall within the opposed 
application's definition of "fragment, analogue, or derivative of 
VEGF2" have biological activities that are different (VEGFR-2 



li It is generally accepted that circulating growth factors exert their effects on cells through receptors, 

such as VEGFR-2 or VEGFR-3, expressed on cell surfaces. Thus, the ability to bind and activate receptors at 
physiological concentrations would generally be expected to correlate with an in vivo biological activity. 
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activation) and/or more potent (VEGFR-3 activation) than VEGF2 
as taught in the opposed application. 34 - 

4. 1 1 .2 For the foregoing reasons, it is my opinion that the opposed application 

contains an inadequate description of the VEGF2 gene and protein or of any 
claims broader than the partial sequences actually disclosed in Figure I . 
Both the larger polynucleotide and polypeptide that are originally 
transcribed and translated from the VEGF2 gene and the smaller, highly 
active mature "VEGF-C" proteins produced by cells through transcription, 
translation, and processing are not described in the opposed application. 
. The scope of the current claim set appears vastly broader than what was 
described: 

4.1 1.2.1 At least claims 9-12, 30-45 use "comprising" language and might be 
construed to encompass the 419 residue VEGF2 protein or 41 9 
codon VEGF2 polynucleotide that is nowhere described in the 
specification, of the opposed application, by virtue of the fact that the 
applicant intends "comprising" to' permit the inclusion of unstated 
elements, such as the approximately 69 VEGF2 codons that were 
never taught in the application. 35 v 

4. 1 1 .2.2 At least claims 1,13-15, and 28 use "fragment'' language and might 
be construed to encompass mature VEGF-C polypeptides (and 
polynucleotides that encode such polypeptides) discovered by others 
that are nowhere described in the specification of the opposed 
application. Similarly, at least claims 1 1-12, 31-35, and 40-41 recite 
particular portions of VEGF2 and use the term "comprising" such 

_ u . .-..la fact^.the opposed application failed to teach.any receptor for VEGF2. Moreover, since VEGF2 
taught in the opposed application is missing amino- terminal sequence, it is not certain that this VEGF2 would 
possess any biological activity. 

■• S5 Many other claims use the terms "having" or "encoding" or "encodes." If these term are interpreted 

; in a manner analogous to "comprising," then the full scope of the corresponding claims would be . 
inadequately described for the same reasons set forth for claims which recite "comprising." 



-43- 



that the patent applicant might assert that the claims include mature 
VEGF-C^lynudeotides antlpolypeptidesthat. are not described in _ 
. the opposed application. 

k 1 1 .2.3 At least claims 13-18 and 34-45 define a polynucleotide or 

polypeptide invention to encompass polynucleotides (or encoded 
polypeptides) that "hybridize" to the. approximately 350 codon 
partial VEGF2 polynucleotide sequence in the application, or to 
. portions thereof. Such claims might be construed to encompass the 
419 codon VEGF2 polynucleotide (or encoded 419 residue VEGF2 
polypeptide) that is nowhere described in the specification. These 
claims also might be construed to encompass polynucleotides that 
encode mature VEGF-C or encode otiier polypeptides that are 
undisclosed. Similarly, at least claims 16-18 and 40-45 define a 
polynucleotide or polypeptide invention using "binds an antibody 
capable of binding" language. These claims, too, might be construed 
to encompass the 419 codon VEGF2 polynucleotide (or encoded 419; 
residue VEGF2 polypeptide) or the mature VEGF-C polynucleotides 
or polypeptides. 

4.1 1 .2.4 - At least claims 2-10, 19-27, 29-30, and 46-61 depend from the 
foregoing claims. 

4.1 1 .3 I understand that the Australian Patent Office very recently published its 
intention to grant some claims in Human Genome Sciences Australian 
Patent Application No. .60467/96 (Document D44), corresponding to 
Acceptance Serial Number 71 4484. I understand that the accepted claims 

: i._t„ Ai^^+aA f rt fiiU I^mrrtK f ±\ Q rnHnn/nminn arid) VEGF2 

. polynucleotide and polypeptide. If one of the tests for sufficiency is that 

further inventive ingenuity is not required to practice a claimed invention, 
■then Human Genome Sciences seems" to have pursued a patent strategy that 
. is incompatible with the sufficiency requirement. In the opposed 
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application containing only a partial VEGF2 sequence, HGS has urged that 
it is entitled to broad claims that encompass the fulj^le^thjformof VEGF2, 
and then in its second application, HGS has apparently urged that inventive 
ingenuity was required to obtain the full length VEGF2 from die partial 
VEGF2 in the opposed application. 

. 1 2 Another inadequacy becomes apparent when one considers that the owner of the 

opposed application might attempt to assert the allowed claims (e.g., claims 1-4, 1 1 , 
28. and 31-61) against distinct genes and proteins that the inventors of the opposed 
application did not discover, that no one discovered until years after the opposed 
application was filed, and that the opposed application provides no teaching of how 
to make or use. 

4.12.1 The molecule now known as Vascular Endothelial Growth Factor-D 
(VEGF-D) provides a good example of the objectionable scope of .the 
claims. The VEGF-D gene, protein, and properties are described, for 
example, in Documents D67-D69. VEGF-D is encoded by a completely 
different human gene than the gene that encodes VEGF2. The VEGF-D 
gene and protein were not known to exist at the time that the opposed 
VEGF2 patent was filed. The opposed application does not disclose VEGF- 
D, and the existence of VEGF-D could not have been known or discerned 
from the opposed application. However, VEGF-D is a polypeptide whose 
properties include certain biological activities that are the same as, or similar 
to, activities alleged for VEGF2 polypeptides in the opposed application. A 
325 amino acid segment of VEGF-D also shares about 40 percent amino 
acid identity with the -3 50 amino acids of VEGF2 taught in the opposed 
application, 36 and there are at least ten stretches of six identical amino acids 
between VEGF2 and VEGF-D which might serve as common epitopes, such 
that certain antibodies that bind VEGF2 would also bind VEGF-D . Under 
at least some hybridization conditions, one would expect the VEGF2 

See Document D67, Figure I , which contains an exemplary alignment in which VEGF2 is 
identified as VEGF-C (with one or two amino acid differences). 
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polynucleotide sequence to hybridize with the VEGF-D polynucleotide 
.sequence. ... . — - 

4.12.2 To provide another example, Document D74 discloses murine VEGF-C 
having about 85% amino acid identity to the protein product of the human 
gene corresponding to VEGF2. Murine VEGF-C shares many stretches of 
amino acid sequence in common with VEGF2, and one would expect that 
some antibodies which would bind to VEGF2 also would bind to murine 
VEGF-C. Likewise, die gene which encodes murine VEGF-C shares 
nucleotide similarity with the VEGF2 polynucleotide taught in the opposed 
application, so hybridization would be expected under appropriate 
hybridization conditions. 

4.12.3 As explained in detail in the section of my declaration devoted to analysis of 
novelty, most claims of the opposed application are not limited to-the 
VEGF2 sequence taught in the application. Rather, the claims attempt to 
define an. invention with a combination of limitations directed to 
hybridization, antibody binding, "activity'," and/or "fragment, analog, or 
derivatives." This language is so broad that the claims read on prior art 
growth factors (see paragraphs 2.2-2.8), and likewise is so broad that it reads 
on VEGF-D, murine VEGF-C, and other molecules that are distinct from 
VEGF2 and were not even discovered until years after the filing of die 
opposed application. Since the claims could be construed to include 
polypeptides that the applicant for the opposed application did not describe 
in the opposed application and presumably did not know existed, the scope 
of the claims is inadequately described. 

nr— - c~~* ±\ i : — — ji.. :t-.<=>^ 

the Examples, I find that the opposed application to be inadequate, because the 
Examples contain apparent errors and omissions. • 



4.13.1 Example 1 of the opposed application describes Northern hybridization 

studieslhat^errperformed to analyze VEGF2 mRNA expressionih v"arioui 

cells. The opposed application reports that a message of 1 .6 kD was 
observed in Northern hybridization studies. Initially, I note that scientists 
do not normally report the size of mRNA in kiloDaltons (kD, a 
measurement of molecular weight), but rather, report such sizes in length, 
e.g., kilobases (kb). (Compare "kD" used in specification text at p. 27 with 
"kb" used in Figure 5.) Next, I observe that .a "1 .6 kb size is inconsistent 
with subsequent Northern studies published by the applicant's own 
scientists 37 and by other researchers. 58 Third, ! observe that the description 
of the experimental results in die text of the specification does not 
correspond with the results depicted in die Figure. There is no significance 
- whatsoever ascribed to the results allegedly depicted in Figure 5. Figure 5 
appears to depict hybridization of a VEGF2 probe to an mRNA species- 
identified as 1 .3 kb in size, which is inconsistent with results reported in 
Example 1 (Figure 4 and text) and inconsistent with other studies. 
Collectively, this data suggests to me that the VEGF2 probe used in the 
experiments reported in Example 1 of the opposed application contained 
sequences from a gene other than the gene which produces VEGF2, or that 
the Northern studies were somehow performed incorrectly.'"' 



Z see, *.«,, Document D46 at Fig. 2 and p. 500 (Hu et al., "A ^^^J^f 

r nivriAllv cleaved VEGF-2 for vascular endothelial smooth muscle cells," FASEB J. U. 498-504 

identified.) See also Document D86 at Figures 14 & 15 and Example 8 (pp. 104-105). 

- See, Document D70 at p. 292 and 296 (Fig. 7), disclosing mataprobe ™w£?f* 

nenc from which the VEGF2 cDNA was aenved (namcu v ^ oy - ~ pp , 99l . 

">.0 kb mRNA species in Northern analyses, and no band of 1 .6 kb. bee aiso iuo 

,992 and Fig. 6. disclosing that a probe corresponding to the ^^^f^^^^Z^ band of 
derived (named VRP. by the authors) hybridizes to a major band of about 2.4 kband poss.o.y 
2:2 kb in Northern hybridization studies. 

Claim 39 tries to define an invention by reference to "hybridizes to the complement of human 
VEGF-2 mRNA ^he confusion about the identity of VEGF2 mRNA in this patent apphcanon renders elaun 
39 confusing, too. * — 
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4.13.2 Example 2 of the opposed application describes in vitro transcription and 
translation experiments, /.e., attempts to generate an encoded RNA and an 
encoded protein from a DNA T . in a test tube. The in vitro transcription and 
translation experiments, by their very nature, do not (and cannot) provide 
any information about VEGF2 biological activities or about the mariner in 
which VEGF2 DNA is transcribed or translated or 

post-translationally-processed in living cells or organisms. The 36-38 kD 
and 38-40 kD polypeptides purportedly produced in Example 2 do not 
correspond to "mature VEGF2" as taught in the specification of the opposed 
application, and do not correspond in size or description to VEGF2 as later 
reported by the applicant 40 and others 41 in the scientific literature. 

. 4.1 3.3 Moreover, the procedures described in Example 2 are not repeatable by a 

skilled addressee because the description is incomplete and inaccurate. The 
Example is incomplete in that the applicant used "VEGF primer F5" but 
failed to describe its sequence anywhere in the opposed application. The 
Example reports that the primer pair that includes primer F5 (the third 
primer pair) produced PCR products that: encode the full polypeptide of 
VEGF2 but it is not clear from the description how the third primer pair can 
produce such products. The Example is scientifically inaccurate in that it 
states (and Figure 6 purportedly confirms) that die second primer pair 
produces a PCR product that "misses 36 amino acids coding sequence at the 
C-terminus of the VEGF2 polypeptide." This description is contrary to 
what should be produced by a primer pair that amplifies the complete coding 
sequence plus 169 bp of additional 3' sequence, as taught in Example 2. 

4,1 The Hu et al. article, published by the applicant's scientists, discloses that cells produce a VEGF2 of 

•a molecular weight significantly greater man 36-^0 kD that is processed iiuu fonViS that arc z\gz:*\zz-i.y 
smaller than 36-40 kD. (See , Document D46 at, e.g., pp. 501-502 and Figs. 3-4.) 

See Document D71 (Joukov et al.) discloses actual experiments showing.that the protein product of 
the gene from which the VEGF2 cDNA was derived (designated VEGF-C by the authors) is expressed as 
polypeptides significantly greater than 36-40 kD in size and processed into polypeptides that are significantly 
smaller than 36-40 kD in size. (See whole document, especially Fig. 10.) See also Document D75 (Lee et 
al.) predicts that the protein product of the. gene from which the VEGF2 cDNA was derived (designated VRP 
by the authors) produces a mature polypeptide of a molecular weight of 44.3 kD, /.&, greater than 36-40 kD. 
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Such a primer pair should result in an in vitro product that is not missing 
any amino acids from either terminus. Additionally, the description of 
"lanes" in Fig. 6 (which purportedly depicts results from Example 2) are 
inconsistent with the description of lanes in the. text of the specification (at 
page 29) that refers to Figure 6. In addition, the "FGF control" specified in 
Figure 6 is not described anywhere in the text of the specification. 

4. 1 3.4 As explained above in paragraphs 2.3-2.3.5, the examples contain no data 
relating to VEGF2 activity or how to test for it. 

4. 1 3 .5 For all of diese reasons, I find that the experiments described in the 
Examples of the opposed application are inadequately described. - 

4. 14 In conclusion, I am of the opinion that the opposed application contains a 

specification which comprises: (a) large sections of "stock" text which has no 
particular relevance to VEGF2 (as compared to any other gene or protein of 
interest); (b) predictions of biological activity and uses that are not based on any 
apparent experimental evidence but that are based on levels of sequence homology 
(22-30%) daat are too low for reliable prediction; and (c) examples that are 
incomplete, internally inconsistent, inconsistent with later published data, and that 
teach nothing concerning VEGF2 biological activity. These teachings are 
inadequate to enable the broad scope of the claims. 

Claims Not Fairly Based 

A. Introduction 

5 . 1 Through my involvement in this matter, it is my understanding that Australian 

patent law.includes a "fair basis" requirement that focuses on whether an invention 
as claimed is commensurate with the disclosure in an application. It was explained 

-~ me that a claim whose scope goes beyond the disclosure of the description found 

in the specification (z.e„ a claim to an invention for which there is no real and 
reasonably clear disclosure) is not fairly based, and should not be granted. I was 
told that "fair basis" is a fact-specific inquiry that must be made on a case-by-case 
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basis and with consideration of the common general knowledge in the fldd(s) of the 
ihventi6hT"H6wever, I was told that certain guiding principles/inquiries are relevant 
to any fair basis analysis: 

5.1.1 For example, one line of inquiry focuses on whether or not the alleged 
invention as claimed is broadly described in the specification. 

5. 1 .2. Another inquiry is whether or not there is anything in the specification 
which is inconsistent with the alleged invention as claimed. 

5.1 .3 Another inquiry is whether or not the claim includes as a characteristic of 
the invention a feature as to which the specification is wholly silent. 

5.1 .4 Speculative claims that seek protection well beyond the consideration given 
by the specification in its description of the invention are properly objected 
to for lack of fair basis. (The concept of "consideration given by the 
specification" is a concept relating to the contribution that a patent applicant 
gives to the public through the novel teachings in a patent application, in 
exchange for patent rights that the applicant receives from the public.) This 
inquiry is particularly relevant when a claim is broad, the ambit of the claim 
is indeterminate, and the field claimed is largely unexplored. . 

5. L5 Claims that are open-ended and so broad as to cover processes or products 
unrelated to the process or product actually disclosed in the specification are 
objectionable for lack of fair basis. 

5. 1 .6 If there is some feature in a claim to which no reference is made in the body 
of the specification, or if a claim is not limited by its terms to what die 
patentee has stated in the body of the specification to be the embodiment of 
the invention, then the claim is objectionable for lack of fair basis. 
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5.2. I was asked to review the opposed application, the prosecution history, related 
documents published by the Applicant and others, and the state of the common 
general knowledge at the time of filing, with the preceding guidelines in mind, and 
provide a scientific analysis relevant to the question .of whether or not claims in the 
opposed application are fairly based on the specification. My analysis above 
relating to insufficiency of the claims is relevant to this section, and is incorporated 
by reference. Additional particulars of my analysis follow. 

B. The claims of the opposed application are not fairly based on the specification 
5.3 Many claims (e.g., claims 17, 19-27, 38, 46-50, and 57-61) attempt to define an 

invention by reference to an American Type Culture Collection (ATCC) biological 

deposit that is not identified anywhere in the specification. 

5.3.1 I find mention of only one biological deposit in the specification of the, 
opposed application, namely ATCC Accession No. 75698 (Plasmid 

1 82,618) deposited on 4 March 1994. (See p. 5.) The application was 
originally filed with empty, blanks instead of a cross-reference to a deposit. 
. From reviewing the file history of the opposed application, I observe that 
the cross-reference to the ATCC 75698 deposit was added to the application 
by the applicant long after the filing date, with the Patent Office's 
permission. 

5.3.2 Claims 38 and 44 (and thus claims 46-50 and 61 which depend therefrom) 
each specifies ATCC Deposit No. 97149, which is not described or 
referenced anywhere else in the opposed application. 42 

5.3.3 Claim 17 (and claims 19-27 and 57-60 which depend therefrom) each 
specifies ATCC Deposit No. 75968, which is not described or referenced 
anywhere else in the opposed application. (I suspect that "75968" merely 

4 - The American Type Culture Collection (ATCC) is a biological depository that maintains biological 

materials under conditions so that they remain viable and reproducible. .The ATCC accords each deposit its 
own accession number (reference number), and 75698 and 97149 would represent separate and distinct 
deposits at the ATCC. _ - ' 
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reflects a typographical error. However, the claim as it is written literally 
refers to some other ATCC deposit, and not the one mentioned in the 
specification.) 

5.3^4 These claims which attempt to define an invention by reference to a 

biological deposit that is nowhere mentioned in the specification are a clear 
example of the inclusion in a claim of a feature as to which the specification 
is wholly silent. Thus, there is no fair basis for these claims in the opposed 
application. 

Many claims (e.g., 1-10, 13-15, 19-30, 34-39, 46-51, and 53-61) attempt to define 
an invention by reference to VEGF2 "activity," yet the specification as a whole fails 
to provide any evidence of a VEGF2 activity. 

5 .4. 1 I repeat by cross-reference my extensive analysis of the shortcomings of the 
opposed application related to "activity" earlier in this declaration, e.g. , in 
paragraphs 2.3-2.3.5 and 4.6-4.8. There, I explain that the specification 
lacks any demonstration of VEGF2 activity, lacks any teaching of a VEGF2 
activity assay, presents only a large list of speculative uses, and fails to 
appreciate or predict what appears to be one of the most prominent effects of 
the protein produced by cells that express the gene that corresponds to 
VEGF2 (a lymphatic growth factor effect).' Moreover, because VEGF2 
taught in the opposed application is missing about 69 amino-terminal 
residues, it is dubious whether this VEGF2 would be expressed and secreted 
as an active protein by eukaryotic cells. 

5 .4.2 Notwithstanding the dearth of teachings, the claims apparently attempt to 

encompass any polypeptide that possesses any VEGF2 activity. (I repeat by 

1 " cross-reference my extensive analysis of claim scope in the paragraphs 
above relating to lack of novelty.) 
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5.4.3 In my opinion, these facts clearly amount to an instance of speculative 
claims that seek protection well beyond the consideration given by the 
specification in its description of the invention. The claims are exceedingly 
broad, and their ambit is indeterminate due to the lack of clear meaning of 
"VEGF2 activity" from the specification. Almost by definition, the 
identification and characterization of any new gene represents a venture into 
a field diat is largely unexplored. 

Many claims (e.g., claims 1-4, 9-15, 19-28, 34-39, 46-48, 50-54, and 56-61) seek 
protective well beyond any consideration provided in die opposed application in 
that they attempt to define an invention pertaining to fragments and/or analogues 
and/or derivatives of VEGF2 that possess VEGF2 activity (or polynucleotides 
encoding them). As explained in the following subparagraphs, the specification as 
a whole fails to provide any evidence of a VEGF2 activity, fails to provide an assay 
to determine if fragments possess VEGF2 activity, and fails to demonstrate a single 
active fragment,. analogue, or derivative of VEGF2. 

5.5.1 Claims which embrace fragments, analogues, or derivatives embrace a 
virtually infinite number of polynucleotides or polypeptides, yet the 
specification provides essentially no guidance as to those species which will 
retain "VEGF2 activity" and those species which will not. In particular, 
there is no guidance as to what portions of the VEGF2 molecule are required 
for- activity and what portions are not. I repeat by cross-reference the 
analysis in paragraph 4.8. 

5.5.2 As explained in paragraphs 2.2-2.8, these claims are so broad that they 
encompass prior art polynucleotides and polypeptides. Moreover, the 
specification provides no structural basis for distinguishing an analog or 
derivative of VEGF2 from an analog or derivative of VEGF, P1GF, PDGF, 
or other VEGF-related growth factors that were known or suggested by the 
prior art. Likewise, the specification provides no functioned basis for 
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distinction, since the alleged VEGF2 activities are predicted to match 
activities of these prior art growth factors. 

5.5.3 As explained in paragraphs 4.12-4.12.3, these claims (e.g., at least claims 1- 
4, 1 1, 16-20, 22-24, 28, 3 1, 32, 34-45, 47-48, and 53) are so broad that they 
potentially encompass polypeptides and polynucleotides that are derived 
from different genes and that were not discovered by the applicant and were 
not described in the specification of the opposed application. These 
encompassed polypeptides and polynucleotides, like VEGF2, exist in nature 
and owe nothing to the teaching of the alleged invention. 

Many of the claims {e.g., at least claims 1-4, 1 1, 13-20, 28, 32, 34-45, and certain 
claims that depend therefrom) seek protection well beyond any consideration 
provided in the application to the extent that they can be interpreted to read on 
non-human forms of the VEGF2 polynucleotide or polypeptide or uses thereof. 

5.6.1 The specification provides no structural basis for distinguishing non-human 
forms of VEGF2 from non-human forms of VEGF, P1GF, PDGF, or other 
VEGF-related growth factors that are not identified in the specification but 
that exist in nature. Likewise, the specification provides no functional basis 
for distinction, since the alleged VEGF2 activities are predicted to match 
activities of the prior art growth factors. 

5.6.2 . The specification of the opposed application explicitly states that "The 

VEGF2 of the present invention is of human origin." (See, p. 3, last line.) 
No non-human VEGF2's are disclosed. 

J.6.3 Nonetheless, most or all of the claims that are not specifically limited to the 

alleged human sequence taught in the application might be asserted to 

encompass non-human polynucleotides or polypeptides due to the breadth . 
of limitations pertaining to fragments, analogues or derivatives (see, e.g., 
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paragraphs 2.2-2.2.2, 2.7.1, and 2.7.9) hybridization (see, e.g., paragraphs 
2.4-2.473)r^ e7grrparagraphs~2.5 and 4.10-4.10.6). 

Many claims (e.g., each of claims 16-18 and 40-45, and claims depending 
therefrom) attempt to define an invention in terms of a polypeptide which binds an 
antibody capable of binding to VEGF2. The following observations are relevant to 
a fair basis analysis of these claims: 

5.7. 1 I have carefully reviewed die specification of the opposed- application and 
find no language that supports claims reciting a polypeptide which binds an 
antibody capable of binding to VEGF2. There is no indication that the 
applicant intended to define the invention in tiiis manner. Upon reviewing 

. the file history, I observe that none of die original claims (as they appear in 
the prosecution history) attempted to define die invention in this manner. 

5.7.2 I analyzed the enormous scope of these claims and the shortcomings of the 
specification's teachings with respect to these, claims extensively above 
(e.g. , in paragraphs 2.2-2.8 and 4. 1 0-4. 1 0.'6), which I incorporate by 
reference. Those paragraphs explain that the indicated claims encompass 
prior art and other sequences which owe nothing to the teachings of die 
specification. 

5.7.3 Other than VEGF2 itself and prior art polypeptides, the specification fails to 
identify any polypeptides that bind an antibody capable of binding to 

. VEGF2, fails to identify the properties of such polypeptides, and fails to 
identify an industrial applicability of such polypeptides. 



Thus, these facts amount to another instance of broad, speculative claims 
that seek protection well beyond the consideration given by die specification 
in its description of the invention. 
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Many claims (e.g., claims 1 1-12, 31-35, 40-41, and claims dependent therefrom) 
recite specific subsequences of the alleged VEGF2 sequences taught in the Figures 
or Sequence Listing. The following observations are relevant to a fair basis 
analysis of these claims: 

5.8. 1 Claims 1 1 and 32 define a genus of polynucleotides and a genus of 

polypeptides, respectively, with reference to amino acids 6 1-74 of SEQ ID 
NO: 2. Residues 61-74 of SEQ ID NO: 2 of the opposed application 
correspond to a sequence Pro Cys Val 'Ser Val Tyr Arg Cys Gly Gly Cys 
Cys Asn Ser. There is no mention of this specific sequence anywhere in the 
application. At the very bottom of page 5, the specification states that "the 
signature for the PDGF/VEGF family, PXCVXXXRCXGCCN, is 
. conserved in VEGF2 (see Figure 2)." (In Figure, 2, die specified sequence 
is enclosed in a box.) I observe that this motif in VEGF2. corresponds to 
residues 60-73 of SEQ ID NO: 2,. not 61-74. However, assuming for the 
sake of argument that the applicant intended for the claims to refer to 
residues 60-73, it remains my opinion that the specification evinces no 
intent to claim a genus of polypeptides using this sequence as die critical, 
defining limitation. The context of the quoted statement indicates that the 
statement is merely one of comparison of the structural-relatedness of the 
VEGF2 sequence to prior art sequences. There is no mention of die exact 
sequence per se, but rather, merely an observation that VEGF2 includes a 
segment that matches a motif (PXCVXXXRCXGCCN, where X is any 
amino acid). There is no more indication that the applicant intended to 
define a claim by this motif 'sequence than there is an indication that they 
intended to define a claim by the referent PDGF and VEGF sequences tiiat 
are mentioned numerous times in the same paragraph, and that formed the 
original basis for discerning the motif. With respect to the known 
polypeptides VEGF and PDGF, I am unaware of any evidence even to this 
date that the specified motif sequence alone is sufficient to confer the 
biological activities associated with these polypeptides. It would be quite 
surprising to researchers in this field if this fourteen residue peptide portion 
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of VEGF, PDGF, or VEGF2 possessed the same biological activity as the 
Torms of V^GFVPDGF, orVEGF2 that are truly produced in the human 
body, which are thought to be much larger. (See, e.g., opposed application 
at page 2, last paragraph, stating that VEGF has four isoforms of 121, 165, 
189, and 206 amino acids.) 

5.8.2 Claim 34 defines an invention by nucleotides 323 to 364 of SEQ ID NO: I, 
i.e., that portion of SEQ ID NO: 1 that encodes the "signature" sequence 
referred to at die bottom of page 5 and boxed in Figure 2. Thus, the 
comments in paragraph 5.8.1 pertain equally to claim 34. 

5.8.3 Claim 40 defines an invention by nucleotides 323 to 364 of SEQ ID NO: 1, 
/.e., that portion of SEQ ID NO: 1 that encodes the "signature" sequence 
referred to at the bottom of page 5 and boxed in Figure 2. Thus, the 
comments in paragraph 5.8.1 pertain equally to claim 40. Moreover, the 
invention of claim 40 allegedly resides in any sequence that is encoded by a 
sequence that hybridizes to the indicated sequence, and that binds an 
antibody that binds VEGF2. As explained in paragraphs 2.4-2.5 and 4. 10- 
4.10.6, above, these other "limitations" vastly broaden the scope of die. 
claim relative to claim 32 or 34 which are themselves broad, but which do 
require particular short sequences. The only sequences disclosed in the 
opposed application that actually satisfy the limitations of claim 40 are the 
single VEGF2 sequence and prior art sequences such as VEGF (see 
paragraph 2.7.12). 

5.8.4 Claims 12 and 33 define a genus of polynucleotides and a genus of 

polypeptides, respectively, with reference to amino acids 38-1 18 of SEQ ID 
NO: 2. Residues 38-1 18 of SEQ ID NO: 2 of the opposed application 
correspond to a sequence beginning Met Pro Arg Glu . . . and ending Cys 
Arg Cys Met. There is no mention of this specific sequence anywhere in the 
application. Near the bottom of page 5,. the specification observes that "It is 
particularly important that all eight cysteines are conserved within_all four 
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members of the family (see boxed areas of Figure 2)." I observe that these 
eight boxed cysteines (there are many other cysteines) begin at residue 37 of 
SEQ ID NO: 2 and extend to residue 1 17 of SEQ ID NO: 2, not 38-118. 
However, assuming for the sake of argument that the applicant intended for 
these claims to refer to residues 37-1 17, it remains my opinion that the 
specification evinces no intent to claim a genus of polypeptides by this 
sequence. The. context of the quoted statement indicates that die statement 
is merely one of comparison of the structural-relatedness of the VEGF2 
sequence to prior art sequences. There is only mention of the cysteines,, and 
no mention of the intervening 70+ amino acids that are dispersed between 
the cysteines and that comprise most of the sequence between 37 and 117. 
There is no mention a particular VEGF2 fragment defined by the cysteines 

■ and including all of the residues between 37 and 1 17. There is no more 

. indication that the applicant intended to define a claim by residues 38-118 

(or 37-1 17) than there is an indication that they intended to define a claim 
■ - by the referent PDGF and VEGF sequences that are mentioned as sharing 

the eight cysteines, and that formed the basis for discerning the existence of 

the cysteine motif. 

5.8.5 Claim 35 defines an invention by nucleotides 254 to 496 of SEQ ID NO: I , 
Le., that portion of SEQ ID NO: 1 beginning with the codon for the first 
conserved (boxed) cysteine and ending with the codon for die eighth 
conserved cysteine. Thus, the comments in the preceding paragraph pertain 
equally to claim 35. 

5.8.6 Claim 41 defines an invention by nucleotides 254 to 496-of SEQ ID NO: I . 
/.«>., that portion of SEQ ID NO: 1 beginning with the codon for die first 
conserved cysteine and ending with the codon for the eightii conserved 
cysteine. Thus, the comments in paragraph 5.8.4 pertain equally to claim 
41. Moreover, the invention of claim 41 allegedly resides in any sequence 
that is encoded by a sequence that hybridizes to the indicated sequence, and 
that binds an antibody that binds VEGF2. As explained in paragraphs 2.4- 
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2.5 and 4.10-4.10.6, above, these other "limitations" vastly broaden the 
scope of the claim relative to claim 33 or 35 which are themselves broad, 
but which do require particular sequences. The only sequences disclosed in 
die opposed application that actually satisfy the limitations of claim 41 are 
the single VEGF2 sequence and prior art sequences such as VEGF (see 
paragraph 2.7.12). 

5.8.7 Claim 3 1 defines a genus of polypeptides with reference to amino acids 108- 
121 of SEQ ID NO: 2. There is no mention of this specific sequence 
anywhere in the application, and thus no indication from the specification 
that the applicant intended to define a claim by this particular subsequence. 

5.8.8 Thus, it is my opinion that the specification is wholly silent about features . 
of these claims,, or at least is silent in the sense that the specification failed 
to indicate that these features were intended as features defining the 
invention in any broad sense. 

5.8.9 Moreover, these are speculative claims that seek, protection well beyond the 
consideration given by the specification in its description of the invention. 
Even if we presume for argument's sake that the brief excerpts at page 5 
were sufficient in a general sense to provide a description, the fact remains 
that there is no scientific evidence supporting the notion that the indicated 
subsequences (fragments) encode a polypeptide having VEGF2 activity, or 
that the indicated subsequences are the only sequences critical for retaining 
VEGF2 activity. Also, since there is no actual definition or demonstration 
or assay for VEGF2 activity, the opposed application fails to enable a 
worker possessed with the common general knowledge to test such 
■fragments for VEGF2_ activity. 

5.8.10 Claim 39 doesn't recite a particular sequence, but instead recites "human 

VEGF-2 mRNA." As explained above in detail, Example 2, which provides 
the only arguable description of VEGF2 mRNA, apparently was performed 
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incorrectly, and VEGF2 mRNA was misidentified. (See, e.g. , paragraph 
47l 3A. Published evidence indicates that the only mRNA that was 
characterized was not, in fact, a VEGF2 mRNA.) Thus, I find no support in 
the application for this term, either. . 

When one considers what is now known about VEGF2, it becomes apparent that all 
the claims of the opposed application seek to define a monopoly which goes beyond 
the consideration provided by the specification. The specification provides what is 
now known to be only a partial nucleic acid and deduced amino acid sequences of a 
4 1 9 codon and residue VEGF2 cDNA and protein. (See, e.g. , paragraphs 4.11- 
4. 1 1 .2.4, above.) Although the specification provides speculation as to the 
biological activity of the encoded protein, it does not provide any demonstration of 
biological activity, and it failed to appreciate what appears to be the most 
significant activity of the protein that is naturally produced by cells that express the 
VEGF2 gene. (See, e.g, paragraphs 2.3-2.3.5 and 4.6-4.6.5.) Further, the person 
skilled in the art would not have considered it appropriate to make a sound 
prediction as to the activity based solely on the limited extent of homology between 
VEGF2 and prior art proteins. (See, e.g., paragraphs 4.6.3-4.6.3.8, above.) When 
one considers what is now known about VEGF2, it becomes apparent that the 
consideration provided in the specification is little more than a partial sequence 
with no demonstration of activity. 

At least claims 1, 9-18, 28, and 30-45, and claims dependent therefrom, of the 
opposed application extend beyond the subject matter of the alleged invention. 

5.10.1 I repeat by cross-reference my analysis in paragraphs 4.1 1-4.1 1.3, where I 
explain that the specification of the opposed patent teaches only the final 
350 codons/residues of the complete, 419 codon/residue VEGF2 cDNA and 
._ encoded polypept ide; it fails to teach the first 69 codons/residues," including 

the signal sequence at the beginning which is generally recognized as 
necessary for eukaryotic host cells to express and secrete a protein. 
However, the indicated claims could be construed to encompass (a) the full 
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length, 419 codon/residue VEGF2 cDNA/poiypeptide withjhejrue YEGE2- 
signal sequence; and/or (b) mature VEGF-C proteins discovered by others 
that have properties distinct from the 350 amino acid VEGF2 taught in the 
opposed application. Thus, the indicated claims seek a monopoly which is 
considerably broader than the consideration provided to the public through 
the teachings in the specification. 

Claims 13-27, 34-50, and 57-61, at least, are not reasonably based on the material 
disclosed in the specification, because these claims attempt to delimit a genus of 
polynucleotides (or encoded polypeptides) by an ability to "hybridize" to a referent 
sequence. The claims which recite hybridization language do not specify 
hybridization conditions, and almost any polynucleotide can be made to hybridize 
to a given sequence under hybridization conditions of sufficiently low stringency. 
Given that no hybridization conditions are specified in the claims, the claims 
encompass prior art sequences and other sequences that owe nothing to the teaching 
of the specification. I repeat by cross-reference my analysis in paragraphs 2.4- 
2.4.3 , 2.7.4-2.7.6, 2.7. 1 1 , and 4. 1 1 -4. 1 2.3 . 

As I explain above in sections relating to novelty and inventive step, most or all of 
the claims in the opposed application include within their scope subject matter that 
was already known to the public, or was an obvious and routine variation of what 
was known to the public. Subject matter which was known or obvious to the 
interested scientific public cannot logically form part of the consideration given by 
the patent applicant to the public for the monopoly patent right that the applicant is 
seeking. Thus, I conclude that claims that are not novel or inventive, by definition, 
seek protection beyond die consideration given to the public by the specification. 
Thus, I would conclude that the claims are not reasonably based on the inventors' 
contributions embodied in the opposed application. 

Lack of Clarity in the Claims 

Introduction 
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It was explained to me that Australian patent law includes a "clarity" requirement. I 
understand that the claims of a patent are the portion that define the invention for 
which a patentee receives a monopoly, and the clarity requirement is a statutory 
obligation to state the invention clearly and distinctly in the claims. As part of my 
analysis of the opposed application, I was asked to evaluate whether the claims 
were clear to a skilled reader. I was told that certain guiding principles are relevant 
to any clarity analysis, including the following: 

6.1.1 that any evaluation of clarity requires reading the claims in the context of 
the specification as a whole. For example, the specification may define 
claim terminology directly or aid in understanding claim terminology. My 
observations below were made while being mindful of the teachings and 
definitions provided in the specification of the opposed application. 

6. 1 .2 that another aspect of clarity focuses on internal consistency, La. , whether 
the invention defined in the claims is the same invention as that described in 
the specification. For example, features emphasized in the description, 
especially those described as critical or essential, should be included in each 
claim. 

-In my study of die opposed application and its claims, I made several observations 
relevant to the issue of clarity, which I set forth below. 

Analysis of the clarity of the claims of the opposed application. 

Lack of Clarity issues relating to the applicant's biological deposit. The 
specification of the opposed application states that the controlling definition of the 
VEGF2 invention resides in the DNA and deduced amino acid sequence of die 
VEGF-2 cDNA clone deposited by the applicant with die ATCC. (See 
specification, paragraph bridging pages 8-9.) The specification also states tiiat die 
drawings are not meant to limit the scope of the invention as encompassed by die 
claims. (See p. 4.) These statements raise several confusing issues. 
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6.2.1 Although the specification of the opposed application (as amended during 
prosecution) describes only a single relevant deposit (ATCC 75698), the 
present claims specify at least three different ATCC Accession Numbers: 
75698, 75968, and 97149. Many claims {e.g. , each of claims 17, 19-27, 38, 
46-50, and 57-61) make reference to American Type Culture Collection 
(ATCC) biological deposit numbers 75968 and/or 97149 that are not 
mentioned anywhere in the specification. (See paragraphs 5.3-5.3.4, above.) 
The meaning of such cross-references is unclear to a skilled reader. 

6.3.2 Notwithstanding the express teaching that the drawings are not meant to 
limit the invention, many claims define the invention with respect to 
sequences depicted in Figure 1 (see. e.g., at least claims 1 , 5, 7, 9, 28, 29, 

56-61, and claims dependent therefrom). Many other claims define the 

invention with respect to sequences in SEQ ID NOs: 1 or 2 (see, e.g., claims 
9-13, 16, 30-37, 40-43, and claims dependent therefrom). The choice to 
define the invention with respect to the figures or sequence listing instead of 
the "controlling" deposit raises issues of clarity, at least if the sequence of 
... the deposited clone does not match the sequences in Figure 1 and/or SEQ ID 
NO: I. As explained below in greater detail, inconsistencies exist amongst 
these sequences. 

6.3.2.1 For example, position -21 of SEQ ID NO: 2 is a lysine 
residue (Lys). In contrast, the same position in Figs. 1A and 
2 A is a leucine (Leu) residue. 

6.3 .2.2 For example, the sequence spanning residues 274-279 of 
SEQ ID NO: 2 is Lys Cys Cys Leu Leu Lys. The 
corresponding sequence in Figs. I C and 2B is Lys Cys Leu 
Leu Lys (depicted in single letter abbreviations K C L L K). 

■ . - Thus, SEQ. ID NO: 2 includes a Cysteine that is absent from 

die sequence in the Figures. 
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6.3 .2.3 The applicant performs automated sequencing which the 

applicant represents may have an error rate of as high as three 
percent, 43 suggesting 'that perhaps as many as 45 other 
sequence discrepancies may exist between the ATCC 
deposited clone and the sequences set forth in the sequence 
listing and figures of the application. 44 

6.3.3 Since the sequence in the. Sequence Listing is not identical to the sequence 
in the figures, it must be that the DNA and deduced amino acid sequence of 
the deposited clone differ from those of the sequence listing, or those in 
Figure 1, or both. (The sequence of the deposit cannot match two different 
sequences.) The inconsistencies between die "controlling" sequence in the 
deposit and the sequences provided in the Sequence Listing and the Figures T 
which are supposed to match the deposit, raise questions of clarity. 

6.3.4 The inconsistencies between the sequences in Figure 1 and SEQ ID NO: 2 is 
particularly confusing with respect to claims 9-10 and 30, and claims 
dependent therefrom, because these claims make reference to both the 
Figures and the Sequence Listing. 

6.3.5 The priority application and the Australian application as filed failed to 
contain a proper cross-reference to the "controlling" biological deposit. 

. Instead, there was a blank that was. filled in by the applicants during 

prosecution, with permission from the Patent Office. Because of the blanks, 
references to the biological deposit in the application as filed would have 
been uninterpretable by a skilled reader. 



" This error rate is taught in Documents D43 and D44, International Patent Application No. 
PCT/US96/09001 (WO 96/39515) and corresponding Australian Application No. 60467/96. This later patent 
application is by the same applicant as the opposed application and is also directed to "VEGF2," and it 
specifies that sequence accuracy is only predicted to be greater than 97%. 

The Sequence in SEQ ID NO: I and Fig. I has more than 1500 nucleotides. Three percent of 1 500 
is 45. . ... 
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6.3.6 Also confusing is the fact that the application, as amended, specifies at least 
— ~ two'diffefenr^ to ATCC Number 75698. 

6.3.6. 1 In a Notice of Entitlement (Document D76) dated 28 January 
1997, filed with the Australian Patent Office, the Applicant 
listed as the controlling deposit "DNA Plasmid 161,797," 
allegedly deposited with the ATCC International Deposit 
Authority on 4 March 1 994 as-Deposit No. 75698. 

6.3.6.2 During prosecution before the Australian Patent Office, the 
Applicant amended page 5 of the specification to specify the 
same ATCC deposit number but a different plasmid, namely 
"the clone deposited as ATCC Accession No. 75698 
(Plasmid 182,618) on 4 March 1994;" (See Document D77.) 
Thus, the identity of the controlling deposit is confusing from 
the entirety of the record. 

Most of the claims (e.g., each of claims 1-10 and* 13-61) define the invention using 
one or more of the terms "VEGF2" or "VEGF2 polypeptide" or "VEGF-2" or 
"VEGF-2 polypeptide" or other like variations. As explained below, these terms 
are unclear.' 

6.4. 1 "VEGF2" is a term invented by the applicants for this patent application, for 
which there is no prior recognized meaning in the general knowledge of die 
art. Likewise,, the specification contains no explicit definition of "VEGF2." 
Because VEGF2 apparently refers to a protein and a cDNA encoding it, one 
might expect structural (e.g.* nucleotide or amino acid sequence) and/or 
functional definition for "VEGF2," but the application is unclear on both the 
structural and functional attributes'tliat uniquely define "VEGF2." ; 

6.4.2 The specification contains no demonstration of a biological activity that is 
characteristic of VEGF2. (See paragraphs 2.3-2.3.5 and 4.6-4.8,_above.) 
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Likewise, the specification contains no description or demonstration of a 
- biolbgicaractivity that is unique and defining for VEGF2. To the extent any 
activity is alleged for VEGF2 (or deducible from alleged uses for VEGF2), 
such activity matches the activities of prior art polypeptides (see paragraphs 
2.3-2.3.5 and 4.6-4.8), so the activities per se would not serve to distinguish 
VEGF2 from polypeptides that had already been described by others or from 
polypeptides discovered by subsequent inventors that are distinct from 
- VEGF2. 45 

6.4.3 There appears to be no minimum particular amino acid sequence that is 
deemed essential for defining a VEGF2 polypeptide, as is evident from the 
different minimum amino acid sequences specified, e.g., In claims 31-33. 

... The VEGF2ofclaim31 (specifying only amino acids 108-121 ofSEQ ID . 
NO: 2) theoretically has zero amino acids in common with the VEGF2-of 
claim 32 (specifying only amino acids 61-74). 

6.4.4 Thus, there are no clear structural or functional features for the reader to use 
to determine whether or not a particular polynucleotide or polypeptide is a 
VEGF2. 

6.4.5 The skilled artisan becomes further confounded by reading the same 
applicant's later patent applications that teach a different VEGF2 sequence 
(419 amino acids) and a different "mature VEGF2" (396 amino acids). (See 
Documents D43 and D44.) 

6.5 In most of die claims (e.g-., each of claims 1-4, 10-15, 19-28, 34-39, 46-48, and 

50-61), the concept(s) of "activity" or "biological activity" or "VEGF2 activity" is 
essential to the understanding of the metes and bounds of die claim.. However, . as 
'"explained in detail above in paragraphs 2.3-2.3.5 and 4.6-4.8, one cannot discern ~ 



A% Moreover, to the extent that biological activity is intended by the applicant as a defining 

characteristic, the intended distinction between VEGF2 polypeptides (e.g.,. as recited in claim 28) and 
polypeptides that have VEGF2 biological activity (e.g., as recited in claim 34) becomes unclear.^ 



what is meant by "active" or "biologically active" or "biological activity" in the 
context of VEGF2" polypeptides and/or fragments, analogues, or derivatives thereof. 
There is no definition per se of VEGF2 activity. The specification contains a large 
list of alleged uses for VEGF2 but does not demonstrate which uses are legitimate 
and which are not, and does not set forth a single biological activity that would 
explain why VEGF2 should be efficacious for treating the entire list of maladies . 
and conditions that are mentioned. Moreover, the specification contains no 
recognition of what is apparently a prominent activity of the protein produced by 
the gene from which the VEGF2 cDNA was derived, namely, an activity as a 
lymphatic growth factor. 

6.5.1 The meaning of VEGF2 "activity" becomes more confused by the 

prosecution history. As explained above in paragraph 2.7.4, during 

prosecution the patent applicant argued to the Australian Patent Office that 
"biological' activity may include immunogenic activity of the full length 
protein." (See Response paper dated 05 August 1998, filed by patent 
applicant.) Immunogenicity is not generally considered to be a "biological 
. activity" of a protein, because the term "biological activity" is generally 
used to describe the functions of a protein in native host cells or organisms 
where the protein does not normally cause an antibody response. 

In it unclear in claims 50, 52, and 56 (and claims depending therefrom) what the 
applicant means by the terms "antagonist" and "inhibitory activity." The concept of 
antagonizadon or inhibition of a polypeptide relates to the blocking of the 
biological activity of the polypeptide. Because the definition of "activity" is 
unclear, uae definitions of "antagonist" and "inhibitory activity" cannot be 
. ascertained. 

""Many ofthe" c bkns "(e.g., each of claims 13-27, 34-50, and 57-61) try to define the • 
metes and bounds of the invention at least in part by hybridization terminology. 
The claims attempt to delimit a genus of polynucleotides (or encoded polypeptides) 
by an ability (or inability) of one polynucleotide to "hybridize" to a specified 
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polynucleotide or specified genus of polynucleotides. It is not clear what is meant 
in these claims by "hybridize." 

6.7. 1 As set forth in paragraphs 2.4 - 2.4.3, the term "hybridize" is ambiguous 

because it provides insufficient information to understand the relationship of 
two polynucleotide molecules. Under conditions of high stringency, two 
molecules will only hybridize if they are closely related in that their 
sequences are perfectly complementary or nearly so. However, under 
sufficiently relaxed conditions, sequences which are essentially unrelated 
will also hybridize to each other.. None of the claims which recite 
"hybridize" specify the hybridization conditions, so the metes and bounds of 
the claims are unclear. 

6.7.2 Claim 39, which tries to define an invention by reference to 
hybridization "to the complement of human VEGF-2 rhRNA" is confusing 
for the reasons stated in paragraph 4. 13. 1," above. 

Lack of clarity with respect to method of treatment claims. Several claims, 

including at least claims 51-52 and 54, are directed to methods of treating patients. 
There are several confusing aspects to these claims. 

6.8.1 Claim 55 (and claims dependent therefrom) are ambiguous in specifying the 
administration of "the polypeptide of claim 15." However, claim 15 is not 
directed to a polypeptide at all, but rather to an isolated polynucleotide. 

6.8.2 Claims 5 1 and 54 (and claims dependent therefrom) are ambiguous in that 
each apparently intends that a therapeutic amount of a polypeptide can be 
administered without-administering any polypeptide whatsoever, in 

■ particular, claim 54 specifies that the therapeutically effective amount of 

polypeptide is administered by providing. DNA to a patient. DNA is not a 
polypeptide, but a polynucleotide. Thus, even though claims 51 and'54 on 
their face recite administration of a polypeptide therapeutic, the applicant 



apparently intends for these claims to encompass, gene therapy that does not 
involve administering any of the indicated polypeptide. Thus, the meaning 
of "therapeutically effective amount of the polypeptide" is unclear, and 
apparently includes an amount equal to zero. 

6.8.3 In claims 5 1-52 (and claims dependent therefrom), the recitations "patient 
having need of VEGF2" and "patient having need to inhibit VEGF2" are 
ambiguous. The claims appear to be an attempt to cover any medical use of 
a protein for which no viable medical uses have been shown by the 
applicant. Instead of specifying a method of treating a patient afflicted with 
. a particular condition or specifying' treatment to achieve a certain, medical 
goal (such as amelioration of the condition), the claims set forth an 
ambiguity: administer to any patient in need of a substance a therapeutically 
effective amount of the substance. It remains unclear which patients need 
VEGF2, or when they need VEGF2, or how to determine how much VEGF2 
they need. 

6.8.4 For the same reason, the recitation in the claims of "a therapeutically 
effective amount" is vague and indefinite. One cannot ascertain a 
therapeutically effective amount when the therapeutic purpose and desired 
therapeutic outcome are unspecified. 

As explained above {e.g., in paragraphs 4.1 1-4.1 1.2.1), the opposed application 
does not describe a full length VEGF2, yet many claims might be said to 
encompass full-length VEGF2. With other claims, it is somewhat unclear exactly 
what the applicant intends to cover. For example, claim 1 recites "a VEGF2 
polypeptide having the deduced amino acid sequence of Figure 1" and claim 29 
contains a similar recitation. It is unclear whetner this term is m«mi iu limit the 
" claims to a VEGF2 having only the amino acid sequence that is specifically recited 
and shown in Figure 1, or whether a VEGF2 having the sequence shown in Figure 
I , plus additional VEGF2 sequence (or unrelated sequence) that was not taught in 
the opposed application, would also be encompassed. 
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Many-claims-(e,s.,-claims4-6-^^^ 

terms such as "a polypeptide which binds an antibody capable of binding to 
VEGF2." This terminology is ambiguous, because antibody-polypeptide 
interactions are not all-or-nothing interactions. Rather, such interactions are 
characterized by levels of specificity for a particular antigen, or by quantitative 
measurements of affinity, for example. There is no indication whether the claims 
are intended to encompass polypeptides that weakly cross-react with antibodies 
raised to VEGF2, or for that matter encompass situations where an antibody 
strongly binds to a different polypeptide (such as VEGF, or PDGF, or BR3P) and 
weakly cross-reacts with VEGF2. 

Many claims in the opposed application use the term "isolated." This term would 
normally be clearly understood to reflect the separation of a particular item from 
amongst other items. However, the specification of the opposed application 
provides its own, somewhat broader definition: "The term 'isolated' means that the 
' material "is removed from its original environment {e.g., the natural environment if 
it is naturally occurring). For example, a naturally-occurring polynucleotide or 
polypeptide present in a living animal is not isolated, but the same polynucleotide 
or DNA or polypeptide, separated from some or all of the coexisting materials in 
the natural system, is isolated. Such polynucleotide could be part of a vector and/or 
such polynucleotide or polypeptide could be part of a composition, and still be 
isolated in that such vector or composition is not part of its natural environment." 
(Specification at page 10, middle paragraph.) Thus, the definition of "isolated 
polynucleotide" or "isolated polypeptide" in the opposed application technically 
could embrace, for example, blood, serum, or tissue samples that are removed from 
a living organism, or cultured cell lines, which are separated from some or all of the 
coexisting materials in the natural system (Lhc host organism). Likewise, Lie 
--definition of "isolated" would appear to embrace an entire cDNA library that .:.._„ 
includes a VEGF2 cDNA in admixture with other cDNAs representing all other 
. genes expressed in a cell or tissue. The VEGF2 cDNA in such a library is not 
"isolated" from the other cDNAs, but it is separated from some or all of the 
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coexisting materials in the natural system from which the library was derived. 
Thus, it is-possible that the patent applicant intends isolated" to have a broader 
meaning than scientists would ordinary attribute to the term. 

Not a Manner of Manufacture 

Introduction 

As a result of my involvement in this matter it is my understanding that, under 
Australian Patent Law, a valid patent may not be granted for an alleged invention 
where the specification describes as the invention that which encompasses what is 
already known and referred to in the specification or where the specification merely 
describes an alleged invention in terms of a known and desired goal, without 
describing how that goal may be attained. 



Analysis 

In my opinion, the alleged invention as claimed in claims 1-5, 9-15, 19-28, 34-39, 
46-48, 50-54, and 56-61, at least, of the opposed application was not the first 
disclosure of the subject matter of the opposed application. This is clear from the . 
description provided in the specification itself. In addition to my discussion in the 
following sub-paragraphs I repeat by cross-reference my discussion in paragraph 
2.7 and sub-paragraphs thereto. 

In my opinion the claims of the opposed application include the polynucleotide 
sequence of VEGF2 and the encoded VEGF2 protein together with any biological 
activity of that protein. However, in describing a polynucleotide sequence which 
encodes a VEGF2 polypeptide, but without providing any demonstration of the 
biological activity of that encoded polypeptide, it is my opinion that the opposed 
application provides nothing more than a mere chemical curiosity. 

■ 7.3.1 The specification describes at page 5, lines 22 to 24, that the polynucleotide 
of the invention was "discovered" in a cDNA library derived from early 

stage human embryo week 9. The polynucleotide sequence was determined, 
and the encoded amino acid sequence was deduced and shown to have 
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homology to three known growth factor proteins (page 5, lines 24 to 30). 
The "highest homology" exhibited by the "protein" encoded by the 
polynucleotide of the alleged invention was 30% amino acid identity with 
VEGF. The specification states that the protein also exhibited homology to 
PDGFa (23%) and to PDGFp" (22%). On the basis of this homology the 
encoded polypeptide. was speculated to have certain biological activity. 

.2 As at March 1994 (which I understand to be die alleged priority date of the 
opposed application), I would not have considered, and still to this day do 
not consider 22% to 30% amino acid identity between proteins to be 
soundly predictive of the biological activity of proteins either in a general 
- sense or specifically in relation to growth factors or specifically in relation 
to the particular growth factors with which the opposed application is 
concerned. In my opinion, therefore, the degree of amino acid sequence 
identity between the subject sequence of the opposed application and the 
prior art growth factors is used merely for the purpose of unjustified 

speculation as to the nature of the biological activity of the polypeptide of , 
the opposed application. The opposed application provides no evidence that 
convinces me that any polypeptide disclosed therein, much less any 
fragment, analogue, or derivative of that polypeptide, has the asserted 
biotogical activity. As further support of my opinion that the opposed 
application is directed to a mere chemical curiosity I incorporate by 
reference my discussion at paragraphs 2.3 and 4.6 and sub-paragraphs 
tliereto. 

Claims 1-5. 9-15. 19-28. 34-39, 46-48, 50-54, and 56-61. at leas,, are directed to an 
active fragment, analogue or derivative of VEGF2, and or to a polynuc.eot.de 

, _ .j.^..-»:..„/>fVcr.F2 Thp nnnosed 
encoding an active fragmcuL, <u.i<uv^ «' " 

application speculates as to the nature of the biological activity of the VEGF2 
polypeptide. However, there is no demonstrauon of VEGF2 biological activity in 
the specification and I have already stated that I believe the basis upon which the 
inventors speculate as to the nature of the biological activity is not sound. 
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Therefore, in so far as the claims of the opposed application are notionally limited 
1 by reference to biological activity or the requirement that the polypeptide be active I 
believe that they are directed merely to a desired goal. 

.. 7.4. 1 This must be said to be the case even more so in respect of the claims 

directed to fragments, analogues,, or derivatives of the disclosed sequence. 
In my opinion claims 1-5, 9-15, 19-28, 34-39, 46-48, 50-54, and 56-61 of 
the opposed application define an invention pertaining to fragments and/or 
analogues and/or derivatives of VEGF2 that possess VEGF2 activity, or the 
polynucleotides that encode such fragments, analogues or derivatives. 
However, fee specification provides no demonstration or evidence of 
fragments, analogues or derivatives having VEGF2 activity as I explain in 
detail in paragraphs 4.6 to 4.8 and sub-paragraphs thereto. 

Claims 51, 52 and 54 of the opposed application are directed to methods of 
. treatment which utilise the polypeptide(s) or polynucleotide(s) of the opposed 
application. In addition to my discussion in paragraph 7.4 and sub-paragraphs 
■ thereto, I believe that these claims are directed to. mere known and desired goals as 

iIlustra ted by the fact that the specification contains no activity assay or activity 
. " demonstration (see paragraphs 2.3 and 4.6, and sub-paragraphs thereto, above). 

6 The opposed application teaches that VEGF2 is a polypeptide shown in Figure 1 
comprising 350 amino acid residues of which approximately the first 24 amino 
acids represent the leader sequence which is cleaved off to yield a mature VEGF2 
of 326 amino acids (see, e.g., specification at page 4, last 8 lines, and page 5, last 
paragraph). I refer to my discussion of paragraph 4.1 1 and sub-paragraphs thereto 
wherein I state that VEGF2 as described in the opposed application is known to be 

• j t u.„ u-~;-„;r,rT of th« molecule. In my opinion 

missing 69 amino aeiu ic^^o ^ & — ' a 

Ais means «tat VEGF2 as taught.in the opposed application lacks a «*e signal . 

peptide and so would notbe expressed and secreted by eukaryotic host cells tn the 
manner alleged in the opposed application. The opposed application cohtams no 
evidence or successful expression and secretion from a cell, or even any attempt to 
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do so. Accordingly, as VEGF2 as taught in the opposed application is neither 
demonstrated to possess biological activity nor is likely, in my opinion, to be 
capable of expression and secretion from a host cell, it represents nothing more than 
a mere chemical curiosity as it is unlikely to be useful for expression and secretion 
widiout significant further development. I repeat by cross-reference my discussion 
of paragraphs 4.7 and 4. 1 1 , above, and sub-paragraphs thereto. 

Summarizing Remarks 

It may be helpful for. me to distill the foregoing analysis into a few summarizing 
remarks. 

In terms of its contribution to the public knowledge, the opposed application can, at 
best, be said to provide a previously undescribed sequence of nucleotides from the 
human genome. Beyond the new sequence, most of the opposed application 
appears to be "stock" text that die applicant, HGS, used in many recombinant DN A 
patent applications during the relevant time period, irrespective of the type of DNA 
(or encoded protein) that was being claimed. 

There are several noteworthy details to the VEGF2 invention that are absent from 
the opposed application, Le., that were not provided to the. public. 

8.3.1 First and foremost, it is clear with the benefit of hindsight that the sequence 
provided in the opposed application in not even a complete VEGF2 
sequence. The sequence provided is missing about 69 upstream codons, 
including the VEGF2 signal sequence. 



In addition to providing a sequence that is incomplete, die opposed 
application has internal, unexplained inconsistencies between the partial 
VEGF2 sequences in its Figure, its Sequence Listing, and its biological 
deposit. 



8.3.3 The opposed application fails to provide a VEGF2 activity assay or provide 
' any-evidence- of a YEGE2 -bio logical-activity.^ .._ 

4 ' • rhe patent applicant has sought extremely broad patent protection notwithstanding 
the limited nature of the disclosure to the public. 

8.4.1 Notwithstanding the teaching of only a partial VEGF2 sequence, the 
applicant seeks patent protection using "comprising" claims that would 
encompass a full length VEGF2 sequence that the applicant considers to be 
an invention that is separately patentable in its own right. 

8.4.2 Notwithstanding the teaching of only a partial VEGF2 sequence and- the 
failure to teach a definitive VEGF2 biological activity or VEGF2 biological 
activity assay, the applicant seeks protection for "hybridizing" 

' polynucleotides (and encoded polypeptides) and any polypeptides that bind 
antibodies that bind VEGF2 and that possess VEGF2 activity or inhibit 
VEGF2 activity. The relevant claims are so broad that diey encompass prior, 
art growth factor polynucleotides and polypeptides (or obvious variants 
thereof), and might be asserted to encompass growth factor polynucleotide 
and polypeptide discoveries of others that are separate and distinct from the 
partial VEGF2 taught in the opposed application. 

8.4.3. Notwithstanding the failure to characterize VEGF2 biological activity or its 
' functions in the human body, the applicants have claimed therapeutic 

regimens that involve administering VEGF2 to patients "in need of VEGF2' 
and administering VEGF2 inhibitors to patients "having need to inhibit 
VEGF2." 



AND 1 MAKE this solemn declaration by virtue of the Statutory Declarations Act 1959, 
and subject to die penalties provided by that Act for the making of false statements m 
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starutory declarations, conscientiously believing the statements contained in this 
declaration to be true in every particular. - 
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1- EDUCATION 

1966 - 1973 

A_bingdpn_School, Berkshire, UK - - - - — - - -- - - — - 

9 O-Levels, 3 A-levels. 

September 1974 - June 1977 

Liverpool University, U.K. B.Sc. Honours (IIA) in Marine Biology. Title of thesis* A 
Histological Study of Wound Healing in Plaice (Pleuronectes platessa). 

2. POSTGRADUATE TRAINING 

February 1980 -December 1982 ( ~ 

Ph.D. studies, Flinders University, South Australia. Title, of thesis: Rat Uterine 

Micro vasculature During the Oestrous Cycle and Early Pregnancy/ 

March - June 1994 

Mini sabbatical leave to work with Professor Steve Smith and Dr Stephen Charnock-Jones'in 
the Department of Obstetrics and Gynaecology at Cambridge University. Studies included 
development of methods for non-isotopic techniques "-of in situ hybridisation and an 
investigation of VEGF expression in endometrium from women with progestin-induced 
. breakthrough. bleeding. 

March- July 1988 

Mini sabbatical leave to work with Prof. Gary Hodgen and Dr Ted Anderson at the Jones 
Institute Research Laboratories, Eastern Virginia Medical School, Norfolk, Virginia, USA. 
Studies included the development of a new technique for the isolation and long-term culture of 
human endometrial endothelial cells. 

3. PREVIOUS RESEARCH POSITIONS 
1993 -1995 

NH&MRC Senior Research Fellow (levels 4-6), DepL Obstetrics & Gynaecology, Monash 
University. 

July 1986 - December 1992 

Senior Research Fellow Grade L Dept. Obstetrics & Gynaecology, Monash University. 
1985-1987 

Worked on an intermittent basis as a scientific consultant for the company IVF Australia. 
Duties included advising on the establishment of IVF clinics in the United States, laboratory 
design and staff recruitment and training. During this period, numerous trips to the United 
States were made to provide training, technology transfer and assist in the process of opening 
new IVF clinics. 

April 1985 - July 1987 

Scientific Director of the Monash IVF Programme. " " 

March 1985 - June 1986 

Research Fellow Grade II, Dept. Obstetrics & Gynaecology, Monash University. 
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March 1983 - March 1985 

Research Fellow Grade I, Department of Obstetrics & Gynaecology, Monash University 



December 1977 - December 1979 

Research assistant to Dr. B.J. Gannon, Department of Human Morphology, School of 
Medicine, Flinders University, South Australia. 

4. PRESENT APPOINTMENT 

1 996 to present: NH&MRC Principal Research Fellow, Dept. Obstetrics & Gynaecology, 
Monash University ' 
1998 to present: Associate Professor, Dept. Obstetrics. & Gynaecology, Monash University 

5. COLLABORATIONS 

As part of my work with the World Health Organisation Task Force on Long-Acting Systemic 
Agents for Fertility Regulation I am involved in several collaborative research projects with 
staff in the Human Reproduction Study Group at the University of Indonesia. The staff that I 
have the most involvement with are Dr Biran Affandi, Dr Sri Bekti Subakir, Dr Sugito 
Wonodirekso and Dr Julianto Witjaksono. This work investigates various aspects of 
endometrial breakthrough bleeding caused by long-term progestin contraception. This 
collaboration has been funded continuously by the World Health Organisation from 1990 with 
funds currently committed until the year 2000. I visit Jakarta 2-3 times per year where I am 
also involved in research training and technology transfer. 

I collaborate with a number of people on different components of my research programme, 
including: 

Dr Peter Dockery, University of Cork, Ireland; Morphometric studies on endometrial 

vasculature. " . 

Dr Hillary Critchley, Edinburgh, UK. Menorrhagia studies. 

Dr Judy Abraham, Scios Corporation, USA. Supply and testing of VEGF12L 

Prof. Sangkot Marzuki, Director, Eijkman Institute, Jakarta. Pre-eclampsia studies. 

Dr Chris Murphy, Dept. Anatomy & Histology, University of Sydney, Endometrial 

ultrastructure. 

Dr Steve Stacker, Dr Marc Achen, Ludwig Institute, Melbourne. Various studies on VEGF 
Dr Victor Lee, Kryocor Pty. Ltd., North Melbourne. Growth of endothelial cells on vascular . 
grafts. 

Dr Lois Salamonsen, Prince Henry's Institute, Melbourne. Norplant effects on the 
endometrium. 

Prof John Leeton, Monash IVF. Preparation of recipient endometrium for implantation 

Dr Beatrice Susil, Anatomical Pathology, Monash Medical Centre. Endometrial and'ovarian 

pathology. 

Hr Euan Wallace, Dept. Obstetrics £ Gynaecology, Mouasu University. ?re-eciampsia studies. 
Dr Beverley Vollenhoven, Dept. Obstetrics & Gynaecology, Monash University. Fibroid ■ 
studies. * 

I have also provided anti-VEGF antisera that I produced to Dr Tailoi Chan at Sydney 
University and Dr Wayne Tilley at Flinders University. . 
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6. EVIDENCE OF NATIONAL AND INTERNATIONAL PROFILE 

In 1998 I was 1 of only 2 Australian scientists invited to join the inaugural Editorial Board of 
the new international journal "Angiogenesis" 

In recognition of the work performed by my group at Monash, the World Health Organisation 
in conjunction with NIH from the US, will be held an international symposium on progestin ' 
contraceptives and endometrial breakthrough bleeding at Monash Medical Centre on May 4-5, 
1 999. This meeting was attended by approximately 15 international speakers comprising most 
of the leading research workers in the field. I was chairman of the organising committee for 
this meeting. 

1 have been invited to contribute chapters or reviews to several recent international books, 
including: 

ROGERS PAW (1999) Menstruation. In: Estrogens and progestogens in clinical practice. 
Eds. I. Fraser, R. Jansen, R. Lobo and M. Whitehead; Churchill Livingstone, Edinburgh. U.K. 
ROGERS PAW, LEETON J (1999) Uterine receptivity and embryo transfer. In: Handbook 
of In Vitro Fertilization 2nd edition. Gardner D, Trounson AO, Eds. 
ROGERS PAW (1997) The endometrial vascular bed. In: Clinical Disorders of the 
Endometrium and Menstrual Cycle. Eds. I. Cameron, I. Fraser, S.. Smith. Oxford University 
Press, New York pp 3 1 -45. 

I am also one of 4 international editors for a proposed book on vascular morphogenesis in the 
female reproductive system which has been accepted for inclusion by Springer Verlag in the 
Cardiovascular Molecular Morphogenesis Series. 

In September 1994 I conducted a review on behalf of WHO and the Indonesian Government 
Department of Family Planning (BKKBN) on the research activities of Human Reproduction 
Study Groups at Universities in Jakarta, Surubaya and Medan. 

Invitations To Speak Overseas And At International Meetings 

4th World Congress on In Vitro Fertilization, Melbourne, November 19-22nd, 1985. Plenary 
-Lecture. 

World Health Organisation seminar on endometrial bleeding and contraceptive use, Jakarta, 
Indonesia, November 17-18, 1989. Invited speaker. 

United States - Australia Cooperative Workshop, "Successful maternal recognition of 
pregnancy: Signalling between the conceptus and maternal system." Sponsored by The 
National Science Foundation, USA, and The Department of Industry Commerce and 
Development, Australia. University of Hawaii, Honolulu, July l-3rd, 1991. 2 invited papers. 

National Institute of Child Health and Human Development, USA; Symposium on 
"Exogenous hormones and "dysfunctional bleeding." NIH, Bethesda, Maryland, USA. May 4- 
6th, 1992. Invited speaker. . ' 



VTIIth World Congress on Human Reproduction, Bali, Indonesia. April 4-9th. 1993. Basic 



studies on endometrial bleeding in norplant users. 

T4th7Ksian and "Oceanic "Confess of Obstetric^and Gy^ecologyTManila, November 14- 19th 
1 993. Research on progestogen-induced vaginal bleeding: a collaboration between Indonesia ' 
and Australia. 

3 1st May 1994; Department of Obstetrics and Gynaecology at Edinburgh University 
"Vascular growth in normal and Norplant treated endometrium". 

3rd June 1994; Department of Obstetrics and Gynaecology, Queens University of Belfast 
" Angiogenesis in endometrial bleeding disorders". 

First International Meeting of World Placenta Associations, . October 24-28, 1994.. Sydney. 
Invited plenary lecture: Current studies on human implantation. 

Eighth Symposium of the Australian and New Zealand Microcirculation Society. Auckland, 
Feb. 3-5, 1995. Invited lecture: Reproductive angiogenesis. * 

Second International Symposium on IVF, Seoul, Korea, April 29-30, 1995. Invited lecture, 
"Maternal age effects on the endometrium." 

World Health Organisation sponsored meeting in Bali, October 14-1 5th, 1995. "Current 
research on progestin-only contraceptives and endometrial bleeding". 

International Ferring Symposium on Function and Dysfunction of the Non-Pregnant Uterus. A 
Satellite Symposium to the 1997 ESHRE Annual Meeting. Germany, June 19-21, 1997; Title: 
Endometrial microvascular growth in normal and dysfunctional states". 

Group seminar at the Department of Surgery, Harvard University, Boston, USA. 14 August - 
1 997. Title: "Angiogenesis in reproductive tissues". 

WHO/NIH Symposium on Steroids and Endometrial Breakthrough Bleeding, May 4-5, 1999. 
Title:- Growth and regression of the endometrial vasculature. 

Gordon Research Conference on Angiogenesis and Microcirculation, Rhode Island, USA. 
Chairman and Discussion Leader on Angiogenesis in Reproduction session. 

Invitations To Sneak In Australia And At National Meetings 

Australian Society for Reproductive Biology. Embryo Transfer Satellite Symposium, 

Adelaide, 25th August 1985. Invited speaker. 

Australian and New Zealand Microcirculation Society, Fifth Symposium, Canberra, 10- 1 2th 
rr^u — . mon t o v 

Fertility Society of Australia, 1989 Annual Scientific Meeting. Satellite symposium on. 
embryology. Invited speaker. 



Fertility Society of Australia, 10th Annual Conference, Lome, Victoria. November 18-22nd,. 



1991. Invited speaker 



Serono Symposium on Oocyte Donation, Melbourne, November 22-24th, 1991. Plenary 
lecture. 

Australian Menopause Society, 3rd Congress, Melbourne, April 5-8th, 1992. Basic 
mechanisms of endometrial bleeding.- 

2nd Baker Institute Symposium, Melbourne, 1 1 -13th December, 1992. Endometrial 
angiogenesis. 

[ loward Florey Institute of Experimental Physiology and Medicine. Seminar on "Endometrial 
angiogenesis - Basic and clinical studies". Melbourne, October 14th 1993. 

Fertility Society of Australia, Embryo-Uterine Coculture Workshop, November 6 1993, 
Sydney. Invited lecture, "Animal Models for Implantation". 

Monash Medical Centre Grand Round. August 2 1994. Angiogenesis in reproductive tissues. 

International Symposium on Contemporary Microsurgery - Clinical and Research Vistas, 
Melbourne, St Vincents/Bernard O'Brien Institute. February 1 3 - 1 4th 1996. Title "The 
physiological basis of the angiogenic process". 

Ludwig Institute 1996 Seminar Program. 21st June 1996. Title "Angiogenesis in the Female 
Reproductive Tract". 

Medical Research Week, 4th June ,1997. Title "Endometriosis". 

Victorian Obstetrics and Gynaecologists Specialists seminar, July 24 1997. Title: "Basic 
studies on endometriosis". 

CRC on Vertebrate Biocontrol Centre. Canberra May 14, 1998. Title: "Angiogenesis and 
implantation in the rat". 

St Vincent's Institute of Medical Research 9th June 1998. Title: "Angiogenesis in the female 
reproductive tract" 

PHIMR Symposium 15-16 October, 1998, Symposium on Title: Endometriosis. Why and 
How? 

Australian and New Zealand Microcirculation Society, Tenth Symposium, Adelaide, 28-29 

fMnnnrv 1 QQQ Invitp^ Speaker^ 

The University of Melbourne, Department of Pharmacology, 26 April 1999. Title: 
"Angiogenesis in reproductive tissues". - 

Institute of Reproduction and Development Symposium, 7-8 May 1999. Title:-" Angiogenesis 



in ovarian cancer". 

"Mori^iT'Unive^ of Anatomy Seminar Series, August 4, 19.99. Titlc- 

Angiogenesis in reproductive tissues". 

Awards 

Australian Society for Fish Biology. Gilbert P. Whitley Memorial Award for best scientific 
presentation by a student. 1980 Annual Meeting. 

Fertility Society of Australia, 5th Annual Scientific Meeting, Adelaide, December 1986. 
Serono-CSL award for best scientific presentation. 

Fertility Society of Australia, 6th Annual Scientific Meeting, Sydney, November 1987. 
Merrell-Dow award for best poster presentation. 

Australian and New Zealand Microcirculation Society. Best paper by a young scientist at 1989 
meeting. 

Awards Received By Group Members 



Keren Abberton, PhD student. Australian and New Zealand Microcirculation Society. Best 
paper by a student at 1997 meeting 

Maxine Orre, PhD student. Second Peter Mac Symposium. New Strategies for Cancer 
Detection and Therapy. Best poster award, 1 997 

Caroline Gargett, Postdoc. Tenth Australian and New Zealand Microcirculation Symposium. 
Best talk by a young scientist, 1999 ' 

7. POSTGRADUATE AND UNDERGRADUATE TEACHING 
Completed Theses 
PhD 

1991- 1994; Anne Macpherson. Title of Thesis: Endometrial angiogenesis 

1 994-1998; Maxine Oire. Title of Thesis: Angiogenesis in tumours of the ovary and breast ■ 

MD 

I 991-1993; Dr. Neil McClure. Title of Thesis: Aspects of ovarian angiogenesis and the 
ovarian hyperstimulation syndrome 

1992- 1994; Dr Mary Wingfield. Title of Thesis: Endometrial angiogenesis and CA125 in 
women with endometriosis 

\A p^Tvrod. Sci. 

1 990; Keren Abberton. Title of Thesis: A signal for vascular endothelial cell migration in rat 

and human endometrium 

1996-1997; Linda Hii. Title of Thesis: Endometrial expression of integrin v3: Relationship to 
angiogenesis and uterine receptivity for implantation 
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B.Med Sci 

1 992;_David Archbold. Title of Thesis: The expression of LCA, LFA-land MAC- 1 within 
human endometrium throughout the menstrual cycle 

1998; Robert Casey. Title of Thesis: Microvascular structure and function in human fibroids. 
BSc Honours 

1 993; Fiona Kelly. Title of Thesis: Microvascular heterogeneity of normal human 
endometrium : 

1 993; Fiona Lederman. Title of Thesis: Endometrial angiogenesis: production of endothelial 
cell migratory factor in vitro 

1 994; Jason Palmer. Title of Thesis: Vascular basement membrane composition in the 

endometrium of women receiving long-term progestin contraception 

1 996; Mozhgan Lotfi-Miri.. Title of Thesis: Ovarian angiogenesis in the rat. 

Postgraduate Students: Under Supervision Or Writing Up 

PhD . 

1 995-present; Keren Abberton. Topic of Thesis: Development and function of endometrial 
arterioles (Submission due April 1999) 

1 997-present; Dr Anne Rosamilia. Topic of Thesis: Cellular and vascular aspects of interstitial 
cystitis. 

1 997- present; Mozhgan Lotfi-Miri. Topic of Thesis: Regulation of endometrial angiogenesis 
during early pregnancy in the rat (Candidate currently on 12 montiis maternity leave) 

1 999-present; Bambang Heryanto. Topic of Thesis: Mechanisms of endometrial angiogenesis 

. M.Reprod. Sci 

1998- 1999; Corey Heffernan. Topic of Thesis: Angiogenesis inhibitors in human 
endometrium (Submission due July 1999) 

BSc Honours 

1 999; Marina Zaitseva. Topic of Thesis: Regulation of vascular endothelial growth factor 
receptors in human myometrial microvascular endothelial cells 

Undergraduate Teaching Experience 

At Monash University I give a limited number of lectures to students in the Diploma and 
Masters of Reproductive Science courses, as well as providing supervision for various 
assignments and a practical class on immunohistochemistry. In the past I have given . 
occasional lectures to the 5th year medical students, as well as to physiology, anatomy and^ 
veterinary students. At Flinders University from 1978-1982 I was heavily involved in running 
First year biology practical classes, as well as demonstrating anatomy and histology to medical 
students. 

8. ADMINISTRATIVE RESPONSIBILITIES 

Community Service; Trustee for the Jean Hailes Menopause Foundation (1988 to present) 
In 1988 I became involved with 5 other people in establishing the Jean Hailes Foundation in 
honour of the life work of Dr Jean Hailes who died in November of that year. The J ean Hailes 
Foundation is a non-profit organisation specialising in the management of women' s health. 
The Trust under which the Foundation operates, specifies 3 major activities:- clinical services, 
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research, and education, with the latter having a strong focus on health promotion and illness 
prevention. Since the opening of the Clinic in 1992, the Foundation and its activities have 
grown at a dramatic rate. In the financial year 1997-1998, the Foundation had a turnover in 
excess of $1.7million. As one of five Trustees, I take responsibility for a range of policy and 
financial issues within the organisation. I have represented the Jean Hailes Foundation in 
discussions with both State and Federal, Health Ministers and the work of the. Foundation 
enjoys strong recognition from both these levels of government. Among the many activities 
currently on the agenda at the Foundation is the establishment of the Jean Hailes Chair in 
Women's Health to be established in the Monash University Department of Obstetrics and 
Gynaecology with funds raised by the Jean Hailes Foundation. 

Committee Memberships And Management Contributions 

I 999 to present Faculty of Medicine Research Strategic Planning Committee (Sub- 

committee of the Faculty of Medicine Research Committee) 

1 996 to present Chairman, Department of Obstetrics and Gynaecology postgraduate 

. "students committee 

1 c )95 to present Department of Obstetrics and Gynaecology Executive and Finance 

Committee; 

1 992 to present Company Director for Mendserve Pty Ltd, trading entity for the Jean 

Hailes Menopause Foundation. 

1 989 to present Trustee and Foundation Board member of The Jean Hailes Menopause 

Foundation Trust. 

1 988 to present Scientific Director, Monash IVF Donor oocyte program. 

1 988 to present Department of Obstetrics and Gynaecology monthly Academics 

meetings. 

Chairman, Monash Medical Centre Animal Experimentation Ethics 
Committee 

Member, Monash Medical Centre Animal Ethics Committee 

Member, Monash University Animal Welfare Committee 

Member, Faculty of Medicine B. Med. Sci. Committee 

Member, Institute cf Reproduction and DevelGpiiieui Eaccuu vc. 

Department of Obstetrics and Gynaecology representative on Monash 
University Faculty of Medicine Board. 

Board Member, Monash University Centre for Reproductive Biology 



1996 - 


1998 


1987- 


1998 


1997 




1995 - 


1997 


1 993 - 


1997 


1993 - 


1997 


1989 - 


1997 
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1 986 - 1 988 Member, Queen Victoria and Monash Medical Centre Animal House 

Co-ordinating Committee 

1987 - 1 988 Member, Monash Medical Centre IVF Unit Executive 
] 985 - 1 987 Monash University-IVFA Operations Committee 

1 984 - 1 987 Member of Monash IVF Executive . . 
1984-1987 Member of Monash IVF Finance Committee 

1 985 - 1 986 Chairman, Obstetrics & Gynaecology Animal. Ethics Committee 

1 984 - 1985 Obstetrics & Gynaecology Representative on University Biomedical 

Library Committee. 

1981- 1 982 Postgraduate Representative on Flinders Medical Centre School Board 

1 98 1 - 1 982 Member, Flinders Medical Centre Audio Visual Advisory Committee 

1982 President, Flinders University Sports Association 
1980 - 1982 President, Flinders University Underwater Club . 

1 983 - 1986 National Testing Officer, Cave Diving Association of Australia 
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9. PEER REVIEW AND SCIENTIFIC DISCIPLINE INVOLVEMENT 



Refereeing For International Journals And Granting Bodies 

I am on the editorial board of the new international journal, Angiogenesis, and have served on 
the Editorial Board for the Chinese Journal of Physiology. I have acted as an ad hoc referee 
for a number of scientific journals, including: Journal of Reproduction and Fertility, Biology 
of Reproduction, Fertility and Sterility, Human Reproduction, Human Reproduction Update, 
Molecular Human Reproduction, Reproduction Fertility and Development, Journal of 
Endocrinology and International Journal of Cancer. 

I referee grant applications for numerous agencies including National Health and Medical 
Research Council, Australian Research Council, various Australian Anti Cancer agencies, the 
Wellcome Foundation, the Health Research Council of New Zealand and the Biotechnology 
and Biological Sciences Research Council. In February 1999 I was a scientific grant referee 
for Indonesian Ministry of Education and Culture, Directorate General of Higher Education 

Society Memberships 

Australian Society for Reproductive Biology 
Australian Society for Medical Research 
Australian Fertility Society (Foundation member) 

Australian & New Zealand Microcirculation Society (Foundation member and. President 1997- 
1998) 

American Society for Reproductive Medicine (Formerly The American Fertility Society) 
Society for the Study of Reproduction (USA) . 

Scientific Committee Memberships And Society Offices Held 

1998 - 1999 Chairman, Organising committee for WHO/NIH symposium on 

contraceptives and endometrial bleeding to be held at Monash Medical 
Centre May 4-5, 1999 

1 998 - 1 999 Chairman, Organising Committee for Institute of Reproduction and 

Development annual symposium. "Angiogenesis in Reproductive 
Tissues" to be held at Monash Medical Centre May 7-8, 1999. 

1 997 - 1 998 ' President, Australia and New Zealand Microcirculation Society 

1 996 - 1 997 ' Chairman of organising committee for 1997 Australian and New 

Zealand Microcirculation Society Cpnference in Melbourne, January 
30 -February 1, 1997. . 

1 994 Member of organising committee, Carl Wood Festschrift, 

"Reproductive medicine beyond 2000". 

1 994 Convenor, Scientific Program Organising Committee, Australian 

Society for Medical Research 33rd National Scientific Conference, 
Melbourne, 27-30 November 1994 
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1 992 . Convenor, Victorian AS MR Medical Research Week. 

1-991 "Lecture programisrgi Week 

1 990- 1 991 Organising committee and session chairman, Australian and New 

Zealand Microcirculation Society 1991 Scientific Meeting. . 

1 989 Organiser and Chairman, Fertility Society of Australia Embryology 

Symposium 

1 985 Organizing Committee, 4th World Congress on IVF, Melbourne, 

Australia 



1 0. RESEARCH GRANT SUPPORT 

I continue to run a group of between 10 and 15 staff and students with 80% of funding being 
obtained from peer review national and international sources. Over the 5 years, 1994-1 998 I 
attracted approximately $ 1 .6 million in outside research funds, and my research group 
published 46 peer review publications, 14 chapters or invited reviews, and 53 conference 
abstracts. 

Research Grants And Funding To Dr. P.A.W. Rogers 

1985 . Special research grant, Monash University. The role of the 

uterine microvasculature in early implantation $7,500 

1985 Special grant from Serono and Commonwealth Serum Laboratories 

towards the establishment of a departmental histology laboratory $28,000 

1985 Special grant of equipment towards the development of a high 

purity water system for IVF application from Millipore Australia $20,000 

1 985 . Special grant from Organon towards a technical assistant's salary $10,000 

1 985 Donation from IVF patient towards microscope equipment for 

histology laboratory $6,000 

1986-1988 NH&MRC. In vivo and ultrastructural studies on implantation 

, and uterine receptivity $ 1 1 6,2 8 5 

1986 William Buckland Foundation. Histological investigation of the 

anterior eye chamber embryo implantation model $3,060 

1 986 Special Research Grant, Monash University. Ultrastructural studies 

: of human endometrium relating to uterine receptivity for implantation $5,000 
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1987 NH&MRC. Application for an electron microscope ■ , * 

' ' ..... . for studies in reproduction. Chief Investigator:. ,Dr. A.. Trounson,- 

Senior Investigators: Drs. P. Rogers, A. Walker, H. Sathananthan 587,000 

1 987 Clive and Vera Ramaciotti Foundation. Shared equipment 

for measuring red blood cell velocity from videotape records of 

intravital blood flow in the micro-circulation. (Other Chief 

Investigators: Prof. B. Gannon, Prof. P, O'Brien) 510,000 

1 987 William Cook Australia Pty. Ltd. Technical salary support $5,000 

1.987 R.A. Hallenstein Charitable Trust. The role of uterine factors in 

human infertility $1,000 

1988 Brockhoff Foundation. Ultrastructural studies on human post- 
menopausal endometrium following steroid replacement therapy $26,144 

1988 R.A. Hallenstein Charitable Trust $3,000 

1 989- 1 99 1 NH&MRC. Molecular changes in the plasma membrane of 

human uterine epithelial cells $90,150 

1 989 CONRAD. Isolation and culture of human endometrial 

endothelial cells $18,797 

1989 R. A. Hallenstein Charitable Trust $3,000 

1989 Monash Research Fund. Endometrial response to different 
postmenopausal hormone replacement therapies $2,550 

1 990 Monash Medical Centre. Endometrial microvascular response 

to oestrogen $3,000 

1 990 Sunshine Foundation. Endometrial microvascular response \ 

to oestrogen $5,000 

1 990 Perpetual Executors and Trustees. Endometrial microvascular 

response to oestrogen $5,000 

1 990 Helen Schutt Foundation. Endometrial vascular response to oestrogen $5,000 

i vvu infeniiity Medical Centre. Correlation of endometrial histoiogy , 

morphometry and ultrasound appearance with superovulation 
" — protocol for IVF ~ $12,000 

1 990- 1 993 World Health Organisation. The aetiology of increased endometrial ■ 

bleeding in Norplant users; the role of local factors . $300,000 
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1990 Buckland Foundation. Endometrial vascular response to oestrogen $5 qqq 

1 990 R. A. Hallenstein Charitable Trust Endometrial vascular response 

to oestrogen " S3 " 000 

1 990 Collier Charitable Fund. Equipment grant to purchase a 

. microhysteroscope for O&G Dept $2 500 

1 99 1 - 1 993 NH&MRC. A study of endometrial microvascular function 

during embryo implantation $219 663 

1 991-1993 NH&MRC. The role of local endometrial factors in 

perimenopausal uterine bleeding 5190,937 

1 99 1 Helen M. Schutt Trust. Equipment grant to purchase a 

microhysteroscope for O&G Dept $3,000 

1 99 1 William Angliss Charitable Fund. Equipment grant to 

purchase a microhysteroscope for O&G Dept $2,000 

1 992 Collier Charitable Fund. Purchase of 2 chemotaxis chambers $2,250 

1992 Sunshine Foundation, Equipment, grantto purchase a set of 

objective lenses for a new microscope $4,828 

1 993-1 997 NH&MRC. Local regulation of endometrial angiogenesis 

(Senior Research Fellowship) $211,745 

1 993- 1 995 NH&MRC. Local mechanisms influencing endometrial 

function in menorrhagia $189,753 

1 993 Collier Charitable Trust. Purchase of image scanner . $2,750 
1993 ANZ Trustees. Purchase of Zeiss microscope $10,000 
1 993 ANZ Trustees. Menstrual disorders, Impact on womens health . $ 10,000 

1 994- 1 996 World Health Organisation. Local control of the endometrial 

vasculature in women receiving long-term progestogen contraception $254,000 

. growthfactor in ovarian tumour angiogenesis $64,000 

1 994-1 995 Slezak Trust (Through The Jean Hailes Menopause Foundation). 

Control of vascular growth in ovarian cancer $102,000 
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1 994 The Arthur Wilson Memorial Scholarship in Obstetrics & 

Gynaecology. Spiral arteriole development in menorrhagia 
(Awarded to Dr Jacoba Kooy, postdoc in group) S 20 000 

1 994 British Council Travel Grant Travel funds for UK sabbatical $2 299 

1994 Wellcome-Ramaciotti Research Travel Grant. $1500 

1994 William Buckland. The mechanism of action of Danazol in the 

regression of human endometrium and microvascular density. 
(Awarded to Dr. Tseng Lau, postdoc in group). % \ 2J5Q 

1 995- 1997 NH&MRC. Uterine microvascuiar-embryo interactions during 

implantation in the rat $ 1 63,8 1 8 

1 996- 1 998 The Jean Hailes Menopause Foundation. Research support grant. $ 1 5,000 

1 997 The Royal Australian College of Obstetrics & Gynaecologists. 

Arthur Wilson Memorial Scholarship in Obstetrics & Gynaecology. S20.0O0 

1996-2000 NH&MRC. Endometrial angiogenesis 

(Principal Research Fellowship Grant) $958,883 

1998-2000 World Health Organisation. Investigation of local mechanisms 

associated with progestin induced endometrial bleeding - . $252,392 

1 998 Appel Family Bequest Factors influencing fibroid growth and 
Development. $12,500 

1 998 Contract Research with Kryocor Pty Ltd. Funds to establish 

endothelial Cell laboratory $42,000 



U. BRIEF OUTLINE OF PREVIOUS, CURRENT AND PROPOSED RESEARCH 
EXPERIENCE 
1977-1979 

Work as Research Assistant in laboratory of Dr B Gannon, Dept. Human Morphology, 
Flinders University. Projects included histology, ultrastructure, morphometry and vascular 
corrosion casting studies on the microvasculature of the mammalian small intestine, lungfish 
gills and tuna gills. 

! 920 ! 923 

PhD studies on rat uterine microvascular structure and function. Techniques included 
ultrastructure, vascular corrosion casting, morphometry and in vivo microscopy. ~ 

1983-1985 
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Postdoctoral appointment with Monash IVF. During this period I gained expertise in all 
aspects of human IVF, including embryology, andrology , endocrinology, ovulation induction 
and cry ©preservation. In addition, I obtained independent research funding for staff and 
equipment Co establish my own basic endometrial/implantation research group. 

1985-1987 - _ 

Scientific Director, Monash IVF. Duties included overseeing and co-ordinating the scientific 
research projects associated with the Monash IVF programme, running the embryology 
laboratory, maintaining quality control and ensuring an adequate pregnancy rate, recruiting, 
training and supervising embryology staff (the IVF programme employed 6 embryolo gists at 
this time), preparing and participating in public information seminars and debates, and 
preparing submissions for government committees reviewing the legislation controlling and 
the funding for IVF in Australia. During this period I also ran my own basic research group 
studying endometrial function and implantation, and in 1986 obtained project funding from 
. NH&MRC for studies on embryo- implantation. ' ' 

1988-1992 

My primary activities during this period were obtaining funding for, and running, a number of 
basic research projects relating to menstruation, the pathology of abnormal uterine bleeding, 
embryo implantation, endometrial structure and function and the endometrial 
micro vasculature. Specific research projects included; work on endometrial microvascular 
function in women using long-term progestin .contraceptive implants, factors that cause 
increased endometrial bleeding in peri-menopausal women, and the response of the rodent 
endometrial microvasculature to the implanting embryo. 

1993-1996 

Major research interests included endometrial physiology, microvascular function, 
angiogenesis, and embryo implantation as well as a number of relevant gynaecological 
disorders including menorrhagia, endometriosis, peri-menopausal problems and contraceptive 
induced break-through bleeding. Developed considerable expertise in immunohistochemistry 
methodology. 

1 997- to present 

My research interests continued to develop within the broad field of reproductive biology and 
angiogenesis. Specific interests include understanding of the mechanisms and regulation of 
physiological angiogenesis in reproductive tissues during the menstrual cycle, and alterations 
in die angiogenic process that occur in tumour tissues. A number of collaborations with 
clinical investigators within and associated with the Department of Obstetrics and 
Gynaecology include work on topics such as leiomyoma, interstitial cystitis, endometriosis, 
menorrhagia, and pre-eclampsia. More recently I have established an endothelial cell 
laboratory in conjunction with an industry partner with various projects investigating macro 
and ralciG vascular endoriieiiai ceil biology. 

The Future 

[ will continue to develop the expertise within my group and die Obstetrics & Gynaecology 
Department to pursue basic studies in areas such as angiogenesis, endothelial cell .biology, and 
microvascular function. More clinically oriented studies will continue into diseases such as 
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.reproductive cancers, menorrhagia, endometriosis, leiomyoma, interstitial cystitis, and pre- 

-eclampsia— We have developed significant expertise-in- techniques-such as — ~"~ " 

immuno histochemistry,, image analysis and tissue culture (including isolation and culture of 
microvascular endothelial cells, and a range of primary cell separation and culture techniques). 
Another major strength is our ability to liaise with a large number of clinical staff both in 
Melbourne and overseas. This gives us rapid access to large collections of well characterised 
clinical material for our research studies. We also have capabilities in a range of other 
. methodologies, including in situ hybridisation, PCR, Northerns, RPA and various biochemical 
techniques. The development and increasing contribution of Dr Caroline Gargett as a postdoc 
within the group is seen as a significant plus for the future. Similarly, the recent addition of Dr 
Euan Wallace as a specialist obstetrician and researcher to the Department has opened up 
major new opportunities for collaboration. At the present time these are being, pursued in the 
form of a major research proposal on pre-eclampsia. ' 
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AUSTRALIA 

Patents Act 1990 



IN THE MATTER OF Australian Patent 
Application Serial No 696764 by Human 
Genome Sciences, Inc. 



-and- 



IN THE MATTER OF Opposition thereto by 
Ludwig Institute for Cancer Research 

STATUTORY DECLARATION 

I. Kari Alitalo of The Molecular/Cancer Biology Laboratory, Haartman Institute, University of 
Helsinki, SF-00014 Helsinki, Finland do solemnly and sincerely declare as follows : 

Introduction 

| Rnck qround 

: i 1 am presently working as Research Professor with The Finnish Medical Research 

Council of the Finnish Academy of Sciences. Since receiving my M.D. and M.Sc.D. in 
1977 and 1980, respectively, from the University of Helsinki, I have worked substantially 
continuously as a professor and scientific researcher in Finland in areas of cellular and 
molecular biology and cancer research. My research has included substantial studies and 
explorations in fields of cancer, cancer metastasis, angiogenesis, lymphangiogenesis, and 
other areas related to angiogenesis. In addition to my own research efforts and my 
collaborations with others, I receive numerous invitations to speak at national and 
international symposiums in these areas of study, 1 supervise posc-gnuWc ^search of 
others 1 have authored and co-authored numerous original research articles published in 
peer-reviewed journals, and I have served on the editorial board of such journals. My 



detailed curriculum vitae is attached hereto as Exhibit 1. j 
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I have conducted and collaborated in substantial research relating to a growth factor gene 
and protein that my laboratory calls "Vascular Endothelial Growth Factor C" or "VEGF- 
C." My attached curriculum vitae shows that I have co-authored several publications in 
peer-reviewed journals relating to the VEGF-C gene and protein, its synthesis and 
processing in cells, and its biological activities in vitro and in vivo. Among these 
publications are the following: 

Document D70: Joukov et al., "A Novel Vascular Endothelial Growth Factor, 
VEGF-C, Is a Ligand for the Flt4 (VEGFR-3) and KDR (VEGFR-2) Receptor 
TyrosineKinases," EMBO J.. 1 5(2): 290-298 (1 996). 

Document D71: Joukov et al., "Proteolytic Processing regulates receptor 
specificity and activity of VEGF-C," EMBO J., 16(13): 3898-391 1 (1997) 

Document D74: Kukk et al., "VEGF-C receptor binding and pattern of 

expression with VEGFR-3 suggests a role in lymphatic vascular development," 

Development, 122: 3829-37 (1996). 
I also have filed patent applications relating to VEGF-C, VEGF-C variants, and uses 
thereof. Among these applications are the following applications: 

Document D72: International Patent Application No. PCT/F196/00427, filed on 

1 August 1996 by Helsinki University Licensing Ltd Oy (WO 97/05250). 

Document D73: International Patent Application No. PCTAJS98/01973, filed on 

2 February 1998 by Ludwig Institute for Cancer Research et al. (WO 98/33917). 
Thus, my laboratory and my collaborators have substantial expertise and experience 
working with and expressing the VEGF-C gene and protein. 

1 am familiar with the opposition filed by Ludwig Institute for Cancer Research ("Ludwig 
Institute") to the issuance of a patent to Human Genome Sciences, inc., cHGSj based on 
HGS's Australian Patent Application No. 696764 ("the opposed application"). Ludwig 
Institute asked me to perform a protein expression study that may be relevant to the 
opposition, and provide this declaration in which I report the study and the results. 
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"In making this declaration to the Australian Patent Office, I understand that I have an 
overriding duty to the Patent Office (and to any Australian Federal Court that should 
review the Patent Office decision) to provide objective scientific analysis that 1 believe to 
be truthful. I hereby affirm that, to the best of my knowledge and belief, factual 
statements. herein are true and opinion statements herein represent my objective scientific 
opinion and analysis. 

VFGF2 and VEGF-C 

The human growth factor which my laboratory and others in the scientific community 
call "VEGF-C"'is encoded by a human gene having 419 codons. The coding sequence of 
a VEGF-C cDNA may be found in Document D73 or in the publicly accessible Genbank 
database under Accession No. X94216. 

The 350 amino acid VEGF-2 polypeptide sequence disclosed in the opposed application 
of Human Genome Sciences, entitled "Vascular Endothelial Growth Factor 2" (VEGF- 
2(HGS)) corresponds to amino acid residues 70 to 419 of human VEGF-C (Genbank 
Accession No. X94216), with the exception of a single amino acid difference (Lys/Gln) 
at position 414 of the VEGF-C sequence.' HGS subsequently filed a later patent 
application that contained.a 419 amino acid "full length" VEGF2 sequence. (See, e.g., 
Fig 1A-1E of Document D44 (WO 96/39515)) The 419 residue VEGF-C and VEGF2 
sequences are identical except for two amino acid differences: one at position 3 
(Leu/Ser), and another at position 414 (Lys/Gln) of the VEGF-C sequence. Thus, my 
experience working with VEGF-C is applicable to working with VEGF2, 



111, SignaPPeptides 

The opposed patent application actually contains sequence ambiguities. If one compares the VEGF-C 
sequence with the VEGF2 sequence in the Sequence Listing of the opposed application, one observes amino acia 
differences at residue 73 and 414, and an insertion of an extra Cys residue in the VEGF2 sequence at a locat.on 
between residues 369 and 370 of the 419 residue VEGF-C sequence. Based on HGS's later Filed patent 
applications, I have concluded that the VEGF2 sequences in the figures were more appropriate to use in the 
experiments described herein. >. 



"Polypeptides such as growth factors that are destined for extracellular secretion are first 
synthesized in the cellular cytoplasm. Such polypeptides generally include a short 
secretory signal peptide at their amino terminus that is usually cleaved off, but serves as a 
vital signal to direct the nascent polypeptide into the cell's protein secretion apparatus. 

Scientific experiments in my laboratory has determined that the first approximately 3 1 
amino acids from the 419 amino acid form of VEGF-C serve as a signal peptide. The 
experimental details and evidence underlying this determination are reported in 
Document D71. 

In the opposed patent application, the 350 amino acid VEGF2 sequence is lacking the 3 I 
amino acids that represent the VEGF-C signal peptide. In the application, the inventors 
assert that the first 24 amino acids of their VEGF2 sequence (which would approximately 
correspond to amino acids 70-93 of the full-length 419 amino acid VEGF-C sequence) 
operate as a signal peptide. 

Experimental Purpose 

In view of my laboratory's expertise in expressing and working with the VEGF-C gene 
and protein, the Ludwig Institute asked me to perform experiments to determine whether 
or not the 350 amino acid protein contains an operative signal peptide, as alleged in the 
opposed application. 

Experimental Design 

Overview 

The accumulated knowledge of molecular biologists regarding signal peptides have 
permitted biologists to identify certain characteristic features of signal peptides. (One 
such feature is an amino acid composition comprising largely hydrophobic residues.) 
Computer programs have been designed to predict whether an amino acid sequence 
begins with a signal peptide, and to identify the site in an amino acid sequence where a 
putative signal peptide is cleaved. As a first part of my analysis, I used one- such 



'program, the SignalP program at the Center for Biological Sequence Analysis, The 
Technical University of Denmark, to analyze the approximately 350 amino acid VEGF2 
sequence for a series of residues having characteristics of a signal sequence. 



5.2.. As a second part of my analysis, I transformed a mammalian cell line with an expression 
vector containing a polynucleotide that encodes the 350 amino acid VEGF2 sequence 
(^VEGF2(HGS)"), grew the cell line under conditions in which the cells produce 
polypeptides, and then assayed the growth medium of the cells to determine whether the 
cells were secreting VEGF2. These experiments included various experimental controls 
to assure that there was no problem with the expression vector, the cells, the 
transformation procedures, the growth conditions, or other parameters. The actual details 
of the experimental protocol are described in the next section. 

II. Detailed Experimental Protocol 

6. 1 To determine whether eukcaryotic cells can express and secrete VEGF2(HGS), an 

expression plasmid containing a VEGF2(HGS) polynucleotide sequence was constructed. 
This involved preparing a VEGF2(HGS) DNA fragment, and inserting the fragment into 
a commercial expression vector. 

6.1 .1 The polymerase chain reaction (PCR) was employed to construct a DNA fragment 
that encodes amino acids 70 to 419 of VEGF-C, followed by a short 
hemagglutinin (HA) tag fused in-frame to the 3' end of the VEGF-C coding 
region. 2 The S'-primer used in the PCR reaction contained a BamHI restriction 
endonuclease recognition site followed by the first 18 nucleotides from the 
VEGF-C(70-4 1 9) coding sequence. The 3'-primer contained an Xbal recognition 

: As explained above, amino acids 70-419 of VEGF-C differ at position 414 from the VEGF2(HGS) amino 

acid sequence presented in the figures of the opposed patent. Since any signal peptide in VEGF2(HGS) would 
occur at the beginning (amino terminus) of the VEGF2(HGS) sequence, a single change at position 414, and the 
inclusion of a HA-tag at the end (carfaoxy terminus) are inconsequential to this expression study. These 
assumptions are verified by the VEGF-C positive control that was included in these experiments, and by the ability 
of my laboratory and many other laboratories to recombinantly express other polypeptides with a carboxy terminal 
HA tag to facilitate purification. 
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site, an HA-tag, a stop codon, and the last 15 nucleotides from the VEGF-C(70- 
419) coding region, excluding the stop codon. The locations of the 5 1 and 3' 
primers with respect to the complete VEGF-C cDNAsequence (which was used as 
PCR template DNA), are shown in Exhibit 2 attached hereto. 

6. 1 .2 The resulting PCR product was digested with BamHI and Xbal and inserted into 
the multiple cloning site of the commercially available expression vector 
pcDNAl/Amp (Invitrogen) that had been digested with the same enzymes. This > 
construct was named VEGF2(HGS)/pcDNAl, and DNA sequencing was 

* performed to confirm tiiat the VEGF2(HGS) insert was present and in the correct 
orientation for expression. 

6.1 .3 To serve as an experimental control, a similar expression plasmid, designated 
VEGF-C/pcDNAl was also constructed. In this expression plasmid, a D*NA 
encoding the complete 419 amino acid VEGF-C polypeptide was cloned into 
pcDNAl. 

6.2 The 293T mammalian cell line was selected for the expression study. Thus, 293T cells, 
grown in DMEM medium supplemented with 10% fetal bovine serum, glutamine and 
penicillin/streptomycin, were mock-transfected (control), transiently transfected with 
VEGF2(HGS)/pcDNAl, or transiently transfected with VEG-F-C/peDNAl using the 
calcium-phosphate method. 

6.3 Radioactive amino acids that would be incorporated into nascent polypeptides were 
introduced into the cell growth medium to assist in the identification of expressed 
polypeptides. In particular, 48 hours after transfection, the transfected cells were washed 
twice with phosphate -buffered saline (PBS) and metabolically labeled in MEM medium 
containing 100p.Ci/ml 33 S-methonine and 35 S-cysteine (Promix, Amersham) for 6 hours. 
The conditioned media was harvested and cleared of contaminants by centrifugation. 
After washing three times with ice cold PBS, the cells were lysed in ice cold RIPA-buffer 



(1 50 mM NaCl, 1% NP-40, 0.5% DOC, 0.1% SDS, 50 raM Tris); supplemented with. 
0.01 U/ml aprotinin, lug/ml leupeptin, and ImM PMSF; and the lysate was cleared by 
centrifugation. 



Before analysis for. expressed VEGF2(HGS) and VEGF-C, steps were taken to assure that 
any low levels of VEGF produced by 293T cells would not confound the results. 
Endogenous VEGF was removed from the conditioned media and cell lysates by 
incubation with 1 ug/ml monoclonal anti-human VEGF antibody (R & D Systems), 
followed by precipitation of the immunocomplexes with protein A-Sepharose (Amersham 
Pharmacia Biotech). 

Next, an immunoprecipitation was conducted to capture any VEGF2(HGS) or VEGF-C 
from the conditioned media or cell lysates. For immunoprecipitation, the conditioned 
media was supplemented with BSA, Tween 20, and heparin to final concentrations of 
0.5%, 0.02%, and 1 ug/ml, respectively. VEGF2(HGS) was immunoprecipitated at 4 C 
with 4 ug/ml monoclonal anti-HA antibody (HA. 1 1 , BabCO), and VEGF-C was 
immunoprecipitated at 4 C with 882 antiserum, a polyclonal antibody raised against a 
synthetic peptide corresponding to residues 35-51 of the 350 amino acid VEGF2 
polypeptide. The immunocomplexes were collected on protein A-Sepharose and washed 
twice with IX binding buffer (0.5% BSA, 0.02% Tween 20, 1 ug/ml heparin), and once 
with 20 mM TrisHCl pH 7.4 at 4 C. The proteins were analyzed on 15% SDS-PAGE 
under reducing conditions. 

Experimental Results 
Analysis of the VEGF2(HGS) sequence with the SignalP program indicated that this 350 
amino acid sequence does not begin with a sequence having hydrophobicity 
characteristics of a signal sequence. 

An autoradiogram of the SDS-PAGE gel is attached hereto as Exhibit 3. That exhibit 
shows that the VEGF2(HGS) polypeptide is detected in cell lysates (lane 4), but not 
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' conditioned media (lane 1), from 293T cells transfected with VEGF2(HGS)/pcDNAl . In 
contrast, VEGF-C polypeptide was detected in both cell lysates (lane 5) and conditioned 
media (lane 2) from 293T cells transfected with VEGF-C/pcDNAl . VEGF2(HGS) 
detected in cell lysates migrates as a circa 46 kD protein, whereas the majority of VEGF- 
C detected in the conditioned media migrated as a broad doublet band of approximately 
29-3 1 kD polypeptides and another band of about 21 kD. A significant quantity of higher 
molecular weight polypeptides were observed in the cell lysates of die VEGF-C- 
transfected cells, which I interpret as VEGF-C "captured" at various stages of proteolytic 
processing 3 (as a result of lysing the cells six hours after labeling. In addition, it is readily 
apparent from the autoradiogram that the expression level of VEGF-C is much higher 
than that of VEGF2(HGS). 

Analysis ' 

8.1 I f VEGF2(HGS)-transfected cells had secreted any VEGF2(HGS) protein, the protein 
would have been captured by the anti-HA antibody, and visualized in the conditioned 
medium from these cells (Exhibit 3, lane 1). No VEGF2(HGS) was observed in this lane, 
indicating that no VEGF2(HGS) secretion was occurring. Thus, I conclude that the 350 
amino acid VEGF2 sequence taught in the opposed application does NOT contain a 
signal peptide sequence. This conclusion is further supported by die computer analysis 
which failed to identify any sequence in the 350 residue VEGF2 that has hydrophobicity 
characteristics of a signal peptide. 

K.2 The experimental procedures were sound, as evinced by the high level of secreted VEGF- 
C that was observed in the conditioned media of cells that had been transfected with the 
lull-length VEGF-C cDNA construct (lane 2), and the observation of a well-defined, 
unsecreted 46 kD polypeptide band captured by the anti-HA antibody from the cell lysate 
o f VEGF2(HGS)-transfected cells. 

A detailed description of VEGF-C proteolytic processing is set forth in Document D71, which I 
incorporate herein by reference. 



8.3 The fact that VEGF-C expression observable in call lysates of VEQF-C-transfectad cells 
is muck higher than VEGF2(HGS) expression observable in VEGF2(HGS)-transfbcted 
cells suggests that VEGF2(HGS) is inefficiently translated ancVor that the intracellular 
turnover rate of VEGF2(HGS) is much faster than that of VEGF-C. In other words, the 
cells may be recognising VEGF2(HGS) as an aberrant protein and rapidly degrading it 

Summary 

9. 1 The failure of cells transfected with an expression Vector containing the 350 amino acid 
VEGF2 cDNA sequence taught in the opposed patent application to secrete any VEGF2 
protein indicates that the 350 amino acid VEGF2 cDNA sequence taught in the opposed 
application does not contain a functional signal peptide, as the patent applicants allege. 

AND I MAKE this solemn declaration by virtue of the Statutory Declarations Act 1959, and 
subject to the penalties provided by that Act for the making of false statements in statutory 
declarations, conscientiously believing the statements contained in this declaration to be true in 
ey ? particular. 

DECLARED at Helsinki 

1 1 

this day of February 2000 j 

(. — — — ^~»^— — - — - 

Kari Alitalo 
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Academic Press, 1995, pp. 168-169. ' 
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Immunol.. (Ed. Lena Claesson-Welsh), 237: 85-96, 1999. 
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67. Ferrara, N. and Alitalo, K.: Clinical applications of angiogenic growth factors and their inhibitors. Nature Med. 5: 1359-1364, 1999 
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United States Patent 5,607,918 Eriksson, et. al. Mar. 4, 1997 Vascularendothetial growth factor-B and DNA coding therefor Inventors: 
Eriksson.Ulf (B.ang.lsta, SE); Olofsson;Birgitta (Sundbyberg, SE); Alitalo; Kari (Helsinki, Fl); Pajusola; Katri (Helsinki, Fl). Assignee: 
Ludwig Institute for Cancer Research (New York, NY); Helsinki University Licensing Ltd. Oy (University of Helsinki, Fl). Appl. No.; Filed: 
Jun. 6, 1995 

•■ nited States Patent 5,776,755 Alitalo, et. al, Jul. 7, 1998 FLT4, a receptor tyrosine kinase Inventors: Alitalo; Kari (Espoo, Fl); Aprelikova; 
Olga (Helsinki, Fl); Pajusola; Katri (Helsinki, Fl); Armstrong; Elina (Helsinki, Fl); Korhonen; Jaana (Helsinki, Fl); Kaipainen; Arja (Helsinki, 
Fl). Assignee: Helsinki University Licensing, Ltd. (Helsinki, Fl). Filed: Nov. 14, 1994 
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EXHIBIT 2 

Nucleotide and Amino Acid Sequence of VEGF-C and primers to make VEGF2(HGS) 

The 5' and 3' primers used in the PCR reaction are indicated in capital letters. The 
BamHI site in the 5' primer and the Xbal site in the 3' primer are underlined. The 3' primer 
also encodes an HA-tag 3' to the last codon of VEGF-C (which encodes a serine), followed 
by a stop codon indicated in boldface. 

ccacccctgc ccccgccagc ggaccggtcc cccacccccg gtccttccac c atg cac 357 

Met His 



ttg ctg ggc ttc ttc tct gtg gcg tgt tct ctg etc gec get gcg ctg 
Leu Leu Gly Phe Phe Ser Val Ala Cys Ser Leu Leu Ala Ala Ala Leu 
5 10 15 



gga etc gac etc teg gac gcg gag ccc gac gcg ggc gag gee acg get 
Gly Leu Asp Leu Ser Asp Ala Glu Pro Asp Ala Gly Glu Ala Thr Ala 
35 40 45 50 



-CGC GGA TCC ATG ACT GTA CTC TAC CCA- 3 ' 5' Primer 

gat gaa etc atg act gta etc tac cca gaa tat tgg aaa atg tac aag 
Asp Glu Leu Met- Thr Val Leu Tyr Pro Glu Tyr Trp Lys Met Tyr Lys 
70 75 80 

tgt cag eta agg aaa gga ggc tgg caa cat aac aga gaa cag gee aac 
Cys Gin Leu Arg Lys Gly Gly Trp Gin His Asn Arg Glu Gin Ala Asn 
85 90 95 

etc aac tea agg aca gaa gag act ata aaa ttt get gca gca cat tat 
Leu Asn Ser Arg Thr Glu Glu Thr lie Lys Phe Ala Ala Ala His Tyr 
100 105 .< 110 



tgc atg cca egg gag gtg tgt ata gat gtg ggg aag gag ttt gga gtc 
Cys Met Pro Arg Glu Val Cys He Asp Val Gly Lys Glu Phe Gly Val 
135 140 145 

gcg aca aac ace ttc ttt aaa cct cca tgt gtg tec gtc tac aga tgt 
Ala Thr Asn Thr Phe Phe Lys Pro Pro Cys Val Ser Val Tyr Arg Cys 
150 155 . 160 

999 ggt fc 9 c fc 9 c aat agt 9 a 9 999 ct 9 cag tgc atg aac acc age acg 
Gly Gly Cys Cys Asn Ser Glu Gly Leu Gin Cys Met Asn Thr Ser Thr 
165 170 . 175 

age tac etc age aag acg tta ttt gaa att aca gtg cct etc tct caa 
Ser Tyr Leu Ser Lys Thr Leu Phe Glu lie Thr Val Pro Leu Ser* Gin- 
180 185 190 



405 



etc ccg ggt cct • cgc gag gcg ccc gee gee gee gee gee ttc gag tec 453 
Leu Pro Gly Pro Arg Glu Ala Pro Ala Ala Ala Ala Ala Phe Glu Ser 
20 25 30 



501 



tat gca age aaa gat ctg gag gag cag tta egg tct gtg tec agt gta 549 
Tyr Ala Ser Lys Asp Leu Glu Glu Gin Leu Arg Ser Val Ser Ser Val 
55 '60 65 



597 



645 



693 



aat aca gag ate ttg aaa agt att gat aat gag tgg aga aag act caa 741 
Asn Thr Glu He Leu Lys Ser He Asp Asn Glu Trp Arg Lys Thr Gin 
115 120 125 130 



789 



837 



885 



933 



ggc ccc aaa cca gta aca ate agt ttt gcc .aat cac act tec tgc cga 
Gly Pro Lys Pro Val Thr lie Ser Phe Ala Asn His Thr Ser Cys Arg 
19S. 200 205 210 

tgc atg tct aaa ctg gat gtt tac aga caa gtt cat tec att att aga 
Cys Met Ser Lys Leu Asp Val Tyr Arg Gin Val His Ser lie lie Arg 
215 220 225 

cgt tec ctg cca gca aca eta cca cag tgt cag gca gcg aac aag ace 
Arg Ser. Leu Pro Ala Thr Leu Pro Gin Cys Gin Ala Ala Asn Lys Thr 
230 ' 235 240 



981 



1029 



1077 



tgc ccc ace aat tac atg tgg aat aat eac ate tgc aga tgc ctg get 1125 
Cys Pro Thr Asn Tyr Met Trp Asn Asn' His lie Cys Arg Cys Leu Ala 
245 250 \ 255 

cag gaa gat ttt atg ttt. tec teg gat get gga gat gac tea aca gat 1173 
Gin Glu Asp Phe Met Phe; Ser Ser Asp Ala Gly Asp Asp Ser Thr Asp 
260 265 , 270 

gga ttc cat gac ate tgt gga cca aac aag gag ctg gat gaa gag acc 
Gly Phe His Asp lie Cys Gly Pro Asn Lys Glu Leu Asp Glu Glu Thr 
27 5 280 285 290 

tgt cag tgt gtc tgc aga gcg ggg ctt egg cct gee age tgt gga ccc 
Cys Gin Cys Val Cys Arg -Ala Gly Leu Arg Pro Ala Ser Cys Gly Pro 
295 300 305 

cac aaa gaa eta gac aga aac tea tgc cag tgt gtc tgt aaa aac aaa 
His Lys Glu Leu Asp Arg Asn Ser Cys Gin Cys Val Cys Lys Asn Lys 
310 315 320 

etc ttc ccc age caa tgt ggg gec aac cga gaa ttt gat gaa aac aca 
Leu Phe Pro Ser Gin Cys Gly Ala Asn Arg Glu Phe Asp Glu Asn Thr 
325 330 - 335 

tgc cag tgt gta tgt aaa aga ace tgc ccc aga aat caa ccc eta aat 
Cys Gin Cys Val Cys Lys Arg Thr Cys Pro Arg Asn Gin Pro Leu Asn 
340 345 350 

cct gga aaa tgt gee tgt gaa tgt aca gaa agt cca cag aaa tgc ttg 
Pro Gly Lys Cys Ala Cys Glu Cys Thr Glu Ser Pro Gin Lys Cys Leu 
355 360 365 370 

tta aaa gga aag aag ttc" cac cac caa aca tgc age tgt tac. aga egg 
Leu Lys Gly Lys Lys Phe ,His His Gin Thr Cys- Ser Cys Tyr Arg Arg 
375 380 38S 

cca tgt acg aac cgc cag aag get tgt gag cca gga ttt tea tat agt 
Pro Cys Thr Asn Arg Gin Lys Ala Cys Glu Pro Gly Phe Ser Tyr Ser 
390 395 400 

3 'Primer 3' ,TCT GGT GTT TAC 

gaa gaa gtg tgt cgt tgt gtc cct tea tat tgg aaa aga cca caa atg 
Glu Glu Val Cys Arg Cys Val Pro Ser Tyr Trp Lys Arg Pro Gin Met 
405 410 415 

TCG GAG CTC ATG GGT ATG CTG CAG GGT CTG ATG CGA ACT AGA TCT CGC- 5' 

age taagattgta ctgttttcca gttcatcgat tttctattat ggaaaactgt 1658 
Ser 



1221 



1269 



1317 



1365 



1413 



1461 
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1557 
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IN THE MATTER OF Opposition thereto by 
Ludwig Institute of Cancer Research 

STATUTORY DECLARATION 

I, Francis John Ballard of 52A Bridge Street, Kensington, South Australia 5068, do solemnly 
and sincerely declare as follows : 

1. I currently hold the positions of Managing Director, GroPep Pty Ltd, Director and 
Chairman of PrimeGRO Pty Ltd and Affiliate Professor in Biotechnology at the 
University of Adelaide.. I received my BSc with Honours in 1961 and my PhD in 1964, 
both of which were awarded by the University of Western Australia. Since thai time I 
have worked substantially continuously as a scientific researcher in the USA and 
Australia in cellular biochemistry and molecular biology, with a particular focus since 
approximately 1980 on the molecular biology and mechanism of action of growth factors, 
including research into wound healing, endothelial cell growth, and angiogenesis. hi 
addition to my own research efforts, I was Director of the Cooperative Research Centre 
C'CRC") for Tissue Growth and Repair (1991 to 1999), which required me to direct and 
coordinate the research programs of the CRC. In recognition of my distinguished 
contributions to scientific research I was awarded the Lemberg Medal by the Australian 
Biochemical Society (now the Australian Society for Biochemistry and Molecular 
Biology) in 1984 and in 1997 was elected a Fellow of the Ausuaiian Academy of 
Technological Sciences and Engineering. I receive numerous invitations to speak at 
national and international symposia in the areas of my scientific expertise. I also 
supervise the post-graduate research of others, and have authored and co-authored 
numerous original research articles published in peer-reviewed journals and I have (and 
do) serve on the editorial board of such journals. My detailed Curriculum Vitae is 
attached hereto as Exhibit 1. 



T have been asked by the Ludwig Institute for Cancer Research ("Ludwig Institute") to 
serve as a scientific expert in connection with Ludwig institute's opposition to the 
issuance of a Patent to Human Genome Sciences, Inc. ("HGS") based on HGS's 
Australian Patent Application Number 696764. I have 'read and understand the 
specification and claims of Australian Patent Application Number 696764. 

1 am aware that Associate Professor Peter Rogers of the Department of Obstetrics and 
Gynaecology, Monash University, Victoria, Australia has also been asked by the Ludwig 
Institute to serve as a scientific expert in this matter. I am aware thai a Declaration by 
Associate Professor Rogers has been prepared. 

I. 1 am aware that two Declarations by John Francis McCann of 3 1 Market Street, Sydney, 
New South Wales, have also been prepared in respect of this matter. . 1 have read and 
understand the Declarations of John Francis McCann and the Exhibits thereto. . 

5 . I have read and understand the Declaration by Associate Professor Rogers. I agree with 
the opinions expressed by Associate Professor Rogers in his declaration. 



AND I MAKE this solemn declaration by virtue of the Statutory Declarations Act 1959, and 
subject to the penalties provided by that Act for the making of false statements in statutory 
declarations, conscientiously believing the statements contained in this declaration to be true in 
every particular. 

DECLARED at Adelaide 

this UJi. day of February 2000 
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Abbreviated Curriculum Vitae, FJ. BALLARD, October 1999 
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BIRTH ~ 
QUALIFICATIONS 
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1965- 
1966- 
1969- 
1971- 
1972- 
1 9.77- 
1986- 
1986- 
1991- 
199.1- 



1966 
1969 
1971 
1972 
1977 
1980 
1994 
1991 
1994 
1999 



Francis John BALLARD 

19 June 1940, Penang, Malaysia 

1961 BSc (Hons) (Univ. W.A) 
1964 PhD (Univ. W.A) 
1984 DSc (Univ. W.A) 

Managing Director, GroPep Pty Ltd 

Director and Chairman, PrimeGRO Pty Ltd 

Affiliate Professor in Biotechnology, University of Adelaide 



Research Fellow, Temple University, USA 
Assistant Professor of Biochemistry, Temple University, USA 
Queen Elizabeth Fellow, CSIRO Nutritional Biochemistry 
Senior Research Scientist, CSIRO Nutritional Biochemistry 
Principal Research Scientist, CSIRO Nutritional Biochemistry 
Senior Principal Research Scientist, CSIRO Human Nutrition 
Chief Research Scientist, CSIRO Human Nutrition 
Assistant Chief, CSIRO Human Nutrition 
CEO, GroPep Pty Ltd 

Director, CRC for Tissue Growth and Repair 



RESEARCH HONOURS and AWARDS 



1971. 


Mead Johnson Award for Research in Nutrition 


1975 


Edgeworth David Medal 


1976 


Boehringer Mannheim Medal . 


1978 


David Rivett Medal 


1980 


LKB Medal 


1984 


Lemberg Medal 


1997 


Fellow, Australian Academy of Technological Sciences and 




Engineering 



MEMBERSHIPS. COMMITTERS and OTHER ACTIVITIES 



1972-1977 
1979-1982 



1979- 
1979- 
1981- 
1982- 
1982- 
1983- 
1983- 
1983- 

1986- 
1987- 
1988- 
1990- 
1994- 
1995- 



1985 
1994 
1991 
1984 
1990 
1988 
1990 
present 

1990 

1990 

1,990 

1994 
■present 
■present 



1999-present 



Secretary, Australian Biochemical Society 
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AUSTRALIA 

Patents Act' 1990- 



IN THE MATTER OF Australian Patent 
Application Serial No 696764 by Human Genome 
Sciences, Inc. 

-and- 

IN THE MATTER OF Opposition thereto by 
Ludwig Institute for Cancer Research 

STATUTORY DECLARATION 

I, Kan Aiitaio, a Research Professor of the Finnish Academy of Sciences, at The ■ 
Molecular/Cancer Biology Laboratory, Biomedicum Helsinki, P.O.B. 63 (Haartmaninkatu S) 
00014 University of Helsinki, Finland;, do solemnly and sincerely declare as follows: 

Introduction 

1. 1 ■ In February 2000 I executed a first statutory declaration (hereinafter referred to as 

"OKA1" (Opponents, Kari Alitalo, I st Declaration)) to provide experimental -evidence in 
support of the opposition filed by Ludwig Institute for Cancer Research ("Ludwig 
• Institute") to the issuance of a patent to Human Genome Sciences, Inc., ("HGS") based 
on HGS's Australian Patent Application" No. 696764 ("the opposed application' 1 )- That 
first declaration included a brief summary of my scientific credentials and an introduction 
in which I set forth some conventional terminology and relevant background information 
regarding VEGF-C and signal peptides. 

1 .2 The oaten r annliranr HGS subseouentl v filed declarations from three scientists, Jennifer 
Ruth Gamble (hereinafter "AJGl"), Nicholas Kim Hayvvard ("ANHl"), and Stuart A. 
Aaronson ("ASA1"). Those declarations take issue with aspects of my first declaration. I 
note at the outset that HGS filed three additional declarations from three additional 

' scientists (John Stanley Mattick ("AJMl"), Susan Power ("ASPl"), and Tom Rapoport 



("ATRl")) that neglected to comment directly on the issues raised and/or experiments 
described in my first declaration. Therefore, my initial comments in response to hIGS's 
declarations will be directed principally to the criticisms raised in AJGl, ANHl, and 
ASA I. 

1.3 Second, Ludwig institute also asked me to provide information regarding sequencing 
analysis of Human Genome Science's VEGF2 1 clone, deposited with the ATCC and 

- referred to in the opposed application (as amended). That sequence analysis will provide 
.helpful information for replying to. issues raised by all of the declarants, but-especially Dr. 
Power. 

1.4 Third, Ludwig Institute- asked me to comment on the relevance of certain experiments that 
Human Genome Sciences asked Dr. Susan Power to perform, and that were summarized 
in ASP1. 

Reply to criticisms of my initial experiments and first declaration. 
A. Initial observations about the weight of evidence. 

2. 1 I have reviewed all of the comments made in response to my first declaration. The 
criticisms regarding the experimental design and the data obtained as a result of my 
expression studies do not cause me to change my opinion' as set forth in my first 
declaration. I note that AJGl, ANHl, and ASA1 fail to offer scientific data in support of. 
their criticisms and fail to demonstrate that expression of VTEGF2 according to- the 
opposed application is feasible. Instead, the declarations recite potential shortcomings in 
the express teachings of the opposed application and potential remedies thereof (AJGl at 
6.5; ANHl at 3.13-3.20; ASA1 at 16). If an objective scientist were to study all of the 
experimental evidence initially presented by the opponent and HGS in this opposition, the 
scientist would conclude that there is one set of experiments (reported iivmy first 
declaration) that VEGF2 as taught in the opposed application ts not expressed and 

' I note that the body of the specification of the opposed application refers to 

"VEGF2" whilst the claims -and the HGS declarants refer to "VEGF-2". I assume that those 
terms are used in the opposed application and by the HGS declarants to refer to the same thing. 



secreted/ and no evidence whatsoever to the contrary, [n any event, the further 
•experiments conducted in my laboratory that r describe beiow provide still more evidence 
in support of the opponent's position. - 

Dr. Gamble criticized my first declaration by observing- that I already knew, before 
conducting any experiments, that the 350 amino acid VEGF2 did not have a proper signal 
sequence. (AJGl at 7.41.) She is correct that by 1996 we had evidence that the relevant 
gene encoded a protein of 419 amino ac.ds (not 350) andjhat the working signal peptide 
was from the pan that was "missing" from the 350 amino acid VEGF2 sequence in the 
■ opposed application. If she thinks that this prior knowledge should have been used in my 
experimental design or that failure to do so represents a fault in the experimental design, 
then she misunderstands the purpose for my experiments. It is my understanding that the 
purpose of the opposition proceeding is to evaluate the merits of the HGS patent • - 
application, from the vantage point of early 1994, when it was filed. What I or anybody 
else knew in 1996 from my independent research should not confuse that inquiry, and 
' certainly should not be credited to HGS. ' In fact the. opposed patent application teaches a 
' 350 amino acid VEGF2 and says that this sequence consists of a leader sequence of 24 
ammo acids and a mature sequence of about 326 amino acids. Since the patent • 
application contained no experimental evidence whatsoever to support that assertion, I ran 
a set.of experiments to see if it was correct or incorrect. The experiments showed that the 
patent application was wrong. Additional experiments, reported below, confirm that the 
opposed application was wrong. 

My initial experiments were patterned from HGS's own teachings. 

As explained in detail by Dr. Rogers m his first declaration, the opposed application. taught . 
an incomplete VEGF2 sequence lacking N'-terminal amino acid sequences from the 
VEGF2 cDNA and protein.. HGS filed a second application (Document D44, hereinafter 
referred to as "HGS II") in June 1995, which is not the subject of tins opposition, but 
which is. relevant because it pertains to -a "full length" VEGF2 that- is not missing the N- 
termina! sequences. Example 3 in HGS II provides a method for the expression of 
recombinant VEGF2 in COS cells. With the exception of the cell line, I generally 
followed the experimental design taught in Example 3 of HGS II m my first declaration. 
(For. example.. HGS fl teaches to express VEGF2. with an HA tag fused in-frame' to the 3' 



end of VEGF2.) [ used 293T cells for my expression studies since it was known' at the 
time of the experimentation that the 293T cell line allows, greater proteolytic processing ' 
and thus enables VEGF-C precursors a greater opportunity to become secreted. This 
phenomenon was, in fact, pointed out in each of the declarations (AJGl, Paragraph 7.45; 
ANHl, Paragraph 5.5; ASAI, Paragraph 10). If anything, the criticisms by Drs. Gamble, 
Hayward, and Aaronson of the experimental design and evidence supplied in mv first 
declaration provides evidence that HGS II fails to teach a viable method for generating the 
VEGF2 protein. The Patent Office might wish to forward the criticisms provided by 
HGS's experts to die appropriate examiner handling the HGS II application m Australia. 

Dr. Gamble, Dr. Hayward, and Dr. Aaronson all criticized my initial work for usina an HA 
.tag to make the VEGF2 construct. (See, e.g., AJGl at 7.43 - 7.44; ANHl at 5.3-5.4 and 
' 5.-6-5.10; and ASAI at ,7 -13.) Use of the HA tag was allegedly taught in the opposed 
application (see, e.g., page S, second full paragraph), and ? as explained above, was 
explicitly taught in an Example of HGS II. If the HA tag causes any problems, then it 
reflects another defect in the teachings of the application and the teachings of HGS II. 
And,, none of the scientists appears to believe that an HA tag causes any problems, 
according to other parts of their declarations. (See AJGl at 7.45; ANHl at 5.5; and 
ASAI at 10.) In any event, I repeated Che experiments for this declaration and used a 
VEGF-C antibody to precipitate both VEGF-C and VEGF2, thus' answering the criticisms 
of Drs. Gamble and Hayward. As reported below, the VEGF2 taught in the patent 
application still was not expressed and secreted. 

HGS Patent Application 714484 is irrelevant 

In this paragraph I respond to similar allegations of Drs. Gamble, Hayward, and 
Aaronson, in which all three declarants attempt to obfuscate the problems in the opposed 
patent application by relying on information in a totally different patent application: 

2.5. 1 Dr. Gamble expressed the following opinion at AJGl at 7.45; 

In HGS f Australian Patent No. 7144S4, a monoclonal . 

anti-HA antibody was used to successfully - 

immunoprecipitate VEGF-2 which had been modified to 

contain an HA epitope at its carboxy terminus. It is unclear 
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to me why Dr. Alicaio apparently was not able to isolate ' 
VEGF-2 using a His tag at the C-terminus. One 
explanation may be the type of mammalian cell line used in 
the experiments .... 
2.5.2 Dr. Hayward made similar declarations at ANHl at 5.5: 

HGS scientists have reported the successful isolation of a 
modified VEGF-2 protein containing an HA tag at its 
carboxy terminus using a monoclonal anti-HA antibody. 
(See, HGS Australian Patent No. 714484 and Hu JS et al 
(1997) FASEB J May;l l(6).:498-504). These studies were 
, conducted In COS cells, whereas. the experiments set forth 
in Dr. Alitalo's declaration were conducted in 293T cells 

2.5.3 Dr. Aaronson made similar declarations at ASA1 at 10: 

The HGS scientists have reported the successful isolation of 
a modified VEGF-2 protein containing an HA-tag at' its ' 
carboxy terminus using a monoclonal antibody to HA (See, 
HGS Australian Patent No. 714484 and Hu J.S. et al. 
FASEB J. 1 1 (6): 493-504). However, the HGS studies 
were conducted in COS cells, whereas Dr. Alitalo's 
experiments were conducted in 293T cells .... 

2.6 As Drs. Gamble, Hayward, and Aaronson all know,, the HGS patent document 7144S4 to 
- which they refer is not the opposed application, instead, document 714434 is the 
Australian version of the second application (HGS II) that HGS filed after they realized 
that the VEGF2 in the opposed application was incomplete. 2 E ven if the HA tas was 
used successfully in an experiment in HGS II, that experiment related' to 419 amino acid 
VEGF2, and not to the merits of the opposed application, which taught an incomplete 
VEGF2. The results reported in my first declaration for VEGF2 were negative because 
cells cannot express and secrete the incomplete VEGF2 molecule as taught by H f GS. Dr. 

The 1 997 publication referred to by Dr. Hayward and Dr. Aaronson was published 
even later than HGS II was filed, and also relates to the 419 ammo acid VEGF2. 



Gamble and Dr. Hayward's speculation about cell lines is wrong, as shown in the ' ' 
additional experiments that I describe below. 

p.- Additional experiments to prove that VECF2 cannot be expressed and secreted. 

^ 3:1 . Ludwig Institute asked me to design and perform further protein expression studies that- 
would address concerns raised by AJGl, ANHl, and ASA! directed towards my first ' 
declaration. The. following analyses of VEGF2 expression, proteolytic processing and 
■ secretion profiles provide further support that the opposed application fails to teach a 
VEGF2 that can be expressed and secreted. 

1. Background/Review 

3.2. VEGF2. taught by HGS in the opposed application corresponds approximately to amino 
acids 70 to 419 of the human VEGF-C prepro-peptide. Like most complete protein 
coding sequences, the VEGF2 taught in the opposed .application starts with a methionine. 
However, as analyzed by the Signal? program at Center for Biological Sequence 
Analysis, The Technical University of Denmark, this protein does not seem to contain a 
signal sequence (See OKA I at 7..1). Among the approximately 70 amino acids that are 
missing from the N- terminus of VEGF2 in the opposed application are the initial 
approximately 31* ammo acid residues that represent the VEGF-C signal sequence, 
responsible for directing secretion of the polypeptide. 

2. Experimental Procedure 

3.3 Cells and Plasmids : 

3.3. 1 A principal criticism from the 'HGS experts was the use of the 293T cell- line rather 
than the COS cell line. Of course, nothing in the opposed application Caches chat 
293T cells should not be used. 3 However, in order to- fairly evaluate the assertions 
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Contrary to anything stated or implied by the HGS declarants, the opposed 
application has no working examples involving COS cells or other cells. The opposed application 
Mentions COS cells among a list of exemplary cell lines at page 15. 
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made by HGS's experts, I performed parallel expression studies in both cell lines ' 
for this declaration. 293T and COST cells were grown in DMEM supplemented 
with 10% fetal bovine serum, giutamine and penicillin/streptomycin. 

3.3.2 The polymerase chain reaction (PCR) was employed to construct a DNA fragment 
that corresponded to amino acids 70 to 419 of prepro- VEGF-C. Amino acid 
residues 70 to 419 of prepro- VEGF-C corresponds essentially to the full length 
sequence of the VEGF2 polypeptide described in the opposed application. 
Nucleotides 559 to 1608 of a VEGF-C cDNA (GeaBank accession number 
X.94216) were PCR amplified with the primers 5"- 

CGCGGAICCATGACTGTACTCTACCCA-3' containing a BamHI site and 5 -. 

GGCTQ]>GaTCaaGCGTaGTCTGGGaCGTCGTaTGGGTaCTCGAGGCTCaTTTGTGGTCT-3' 

" ■ containing a Xhof site, HA- tag, a. stop codon and a Xbal site: The PCR-amplified 
DNA was cloned into vector pcDNAL(Amp) (Invitrogen) and the resultant vector 
was designated as VEGF-2(HGS)/pcDNAl . 

3.3.3 Also constructed was a VEGF-C/pcDNAl construct to serve as a positive control 
for expression and secretion studies. The VEGF-C/pcDNAI construct contains the 
full length (419 codon) cDNA sequence of VEGF-C. 

3.4 Metabolic labelling: 

3.4.1 To address the differences in expression, proteolytic processing, and secretion 

among cell lines, both 293T and COS cells were selected for the expression study. 
293T or COST cells were trans fee ted with either VEGF-2(HGS)/pcDNAl or 
VEGF-C/pcDNAl.. k "Mock" transfected cells (transfected with "empty" vector) 
were used as a negative control. 

3.4.2- - Forty-eight hours after transfecting the cells with one or the other plasmid, the 
cells were washed' twice with phosphate -buffered saline solution (PBS) and 
metabolically labeled in MEM medium containing 100 mCi/ml 3S S -methionine and 
. 35 S-cysteine (Promix, Amersham) over night. The radioactive amino acids (" S S- 
methionine and 35 S-cystein'e) were introduced into the cell growth medium to 
assist in the identification of expressed polypeptides in, the extracellular medium 



and in cell lysates. The cells used would incorporate these radioactive amino acids 
into nascent polypeptides during protein biosynthesis. The cell growth media after 
this overnight growth period is referred to as "conditioned' media" because it has 
been conditioned by whatever polypeptides and other molecules. the ceils have 
secreted. After the overnight growth period, the conditioned media was harvested 
and cleared by centrifugatiori. 

3.4.3 In addition to collecting the extracellular media to assay secreted proteins, the cells 
were Iysed in order to assay proteins that were synthesized in the cells but not 
secreted. After washing for three times with ice cold PBS, the cells were lysed in 
ice cold RIPA-buffer (.150 mM'NaCI, 1% NP-40, 0.5% DOC, 0.1% SDS, 50 mM 
Tris) supplemented with 0.0 i U/ml aprotimn, 1 mg/ml leupeptin and 1 mM PMSF, 
.and the lysate was cleared by centnfugation. These latter ingredient's were' 
protease inhibitors, to prevent proteolytic degradation. of proteins following the ' 
lysis step. 

Immunoorecinitation : 

Immdnoprecipitation experiments were conducted to identify the presence of the various 
VEGF-C or VEGF2 polypeptides in" the conditioned media or cell lystates." 

3.5..1 For immunoprecipitation, the conditioned media from cell cultures were 

supplemented with BSA and Tween 20 to final concentrations of 0.5% and 0.02%, 
. respectively. The different VEGF-C or VEGF2 peptides were immunoprecipitated 
with polyclonal antibodies raised against a synthetic peptide corresponding to 
amino acid residues 104-120 of the VEGF-C prepro-peptide (Antisera 332, 
reported in Document D71 , Joukov-g/ al., 1997) at 4°C overnight. As an 
additional check for the presence of VEGF2 peptides, the conditioned medium and 
the lysates of the VEGF-2(HGS)/pcDNAl or mock transacted COS? cells were ' 
also immunoprecipitated with L mg/ml monoclonal anti-HA-antibodies f'H* I i 
• BabCO). 

.5.2 The immunocomplexes were then precipitated with protein A-Sepharose and 

washed 2-3 times with 1 X binding buffer (0.5% BSA, 0.02% Tween20 in PBS) 



' and once with PBS at 4°C The proteins were analyzed by SDS-PAGE in a 12.5% 
gel under reducing conditions. 

3. Experimental Results 

The immunoprecipicated proteins were analyzed by SDS-PAGE on a 12.5% gel under 
reducing conditions. An autoradiogram of the SDS-PAGE analyses is attached hereto as 
Exhibit I. 

3.6. 1 293T cells (A) or COS7 cells (B and C) were transfected with expression vectors 
coding for VEGF2 (ie., VEGF-2(HGS)/pcDNAl) or YEGF-C (ie., VEGF- 

" C/pcDNAl). ' When 293T or COS7 cells are transfected with the VEGF- 
■2(HGS)/pcDNAl construct, no VEGF2 protein .can be detected in the conditioned 
medium (Exhibit 1, panel A and B T lane 1). These lanes iook very much like the 
"mock:" transfected controls in lane 3. Several polypeptides expressed from the 
VEGF-C/pcDNAl construct were identified (Exhibit 1, panel A and B, lane 2). 
The dark band of approximately 30kDa corresponds to a processed form of . 
VEGF-C in which "the C- terminal propeptide has been cleaved off. The 
approximately 2lkDa band represents the fully processed form of VEGF-C from 
which both N- and C -terminal propeptides have been removed. As previously 
reported, the processing of VEGF-C was less efficient in COST cells (Exhibit I, 
panel B, lane 2) than in 293T cells (Exhibit 1, panel A, lane 2) (See Document 
D71, Joukov etaL. EMBO J.. 16: 33998-39 1 1( L997)). 

3.6.2 The conditioned media and the cell lysates of the CQS7 cells transfected with ■ 
VEGF-2(HGS)/pcDNAl construct or empty vector ("mock") were also subjected 
to immunoprecipitation with monoclonal anti-KA antibodies, but no VEGF2 
polypeptides could be detected when the immunoprecipitates were analysed by 
SDS-PAGE (Exhibit I, panel C). 

4. Conclusions 

VEGF-2 as taught in the opposed application cannot be produced as an expressed and 
secreted protein. This is evident from the inability of VEGF2 as taught in the opposed 
application to be inununoprecipitated from conditioned media of either COS cells or 293T 
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cells. Taking into consideration what is now known about the gene corresponding to 
VEGF2, it is clear that one reason for this defect is chat VEGF2 taught in the opposed 
application lacks a signal peptide, so it is not secreted. The experiments reported herein 
also rebut the inference by Dr Rapoport (ATRi at 15) that residues 70-419 of VEGF2 
provide sufficient information for expression, proper processing and secretion. 

3.8 We now know that when cells express the full length prepro-VEGF-C, they secrete the 
resultant protein, which is proteolytically processed. This observation was confumed by 
these experiments: as expected, VEGF-C protein products are readily detected in 
conditioned media from both 293T and COS7 cell lines that were transfected with the full 
length VEGF-C construct. " 

3.9 Even though VEGF2 as taught in the opposed application lacks a signal "peptide to direct 
its secretion, we now know that VEGF2 is not really an intracellular protein, either. 

. Since VEGF2 is not a normal intracellular protein, it is likely rapidly degraded in cells, if 
the truncated protein is synthesized at all. Ineffective production and rapid degradation 
are two possible explanations why no VEGF2 peptides were detectable in cell lysates of 
cultured cells transfected with VEGF-2(HGS)/pcDNAl. 

3.10 The results of these experiments completely confirm and validate the experiments 
described in my first declaration, namely, that the 350 amino acid VEGF2 taught by HGS 
in the opposed application cannot be expressed and secreted as described in the opposed 
application' because it lacks a true signal peptide. 

3.1 I The results of these experiments eliminate any criticism that the cell Lines used for 

expression influenced the results. VEGF2 as taught in the opposed application cannot be 
expressed and secreted in either COS cells or 293T cells, whereas full length prepro- 
VEGF-C can be expressed and secreted in either cell type. 

3. 1 2 The results of these experiments eliminate any criticism that the antibody used for 

identificadon"of polypeptides affected results, because an identical antisera was used for 
. VEGF2 and VEGF-C. The polyclonal antisera raised against ammo acids 104-120 of 
prepro-VEGF-C would have recognized either polypeptide (if it were present) because the 
recognition sequence for the antisera is present in both the VEGF-C and the VEGF2 



sequence.' (The results with the anci-HA tag antibody serve only to confirm that VEGF2 
as taught in the opposed application is defective for expression and secretion.) 

Sequencing the VEGF2 clone that HGS deposited with the ATCC 

The opposed application was originally filed with. a blank reference to a deposit with the 
American Type Culture Collection, which HGS eventually amended to specify ATCC 
Accession Number 7569S, deposited 4 March 1994. (See page 5.) The application also 
states that the sequence of the polynucleotides containedin the deposited materials are 
controlling in the event of any conflict with the description of the sequence in. the 
application. (See page 9.)- Many" of HGS's declarants- have made representations ■ 
concerning what fee HGS application would allegedly have taught them, and the nature of 
the deposited clone is important for assessing the validity of their declarations, as I discuss 
below and as Drs. Rogers and Ballard also discuss. 

My laboratory obtained a sample of ATCC clone 75698 directiy from the ATCC, I attach 
hereto as Exhibit 2 a copy of original paperwork from the ATCC that accompanied the 
clone that was shipped to me. My laboratory sequenced the clone using standard 
laboratory techniques. 

The. VEGF2 sequence of ATCC clone 7569S begins as follows .... 

10 , 3 0 so ■ 

ggcacgagc AG AG AAC A.GG C C AAC C T C AA CTC AAGG AC AG AA G AG ACT A T AAAA. TT T GC T 
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I have distinguished the pans of Che- clone that do not correspond with VEGF2 sequence 
using lower case letters. (This sequence presumably corresponds to sequence from the 
cloning vector in which the VEGF2 cDNA was inserted when deposited with the ATCC). 
A comparison between the sequence of the deposit and the VEGF2 sequence in Figure I 
of the opposed patent application shows that the deposited VEGF2 begins with nucleotide 
142 or 143 in Figure I. The first VEGF2 amino acids encoded by the deposited VEGF2 
clone are REQANL . . . . 7 i.e., the clone begins with position 25 of the approximately 350 
amino acid VEGF2'in die patent application. In other words, the HGS scientists 
deposited a cDNA that contained only the mature (as taught in the opposed application) 
VEGF2 of about 326 codons, as taught in the opposed application. The HGS scientists 
failed to deposit a VEGF2 containing the first approximately 24 codons, which they 
taught were the leader sequence of VEGF2. (And, compared to the true. 4,1 9 amino acid 
VEGF2 .taught in the HGS II application, above 93 amino acids are missing from the 
deposit.) 

Reply to Susan Power's Declaration 

5.1 Perhaps in response to my first declaration in which I demonstrated that VEGF2 cannot be 
expressed and secreted as taught in the opposed application, HGS filed a declaration of 
Susan Power (ASP1) in which she describes some expression experiments of her own. 
Other HGS declarants speak approvingly of Dr. Power's experiments. (See, e.g., ASA I 

at 15 - 22.) -This section of my declaration provides an analysis of Dr. Power's 
experimental work as it relates to. the opposed application. 

5.2 Dr. Power describes her instructions from HGS as follows: "The Patent x\ttorneys for 
Human Genome Sciences (HGS) requested that I perform the following experiments in 
order to determine whether die 350 amino acid form of VEGF-2 (corresponding to 
residues 70 to 419 of the 419 ammo acid form of VEGF-2) fused in frame with a 
heterologous signal sequence would result in the expression and secretion of the protein 
from eukaryotic cells." ASP I at 2. She was not instructed to repeat any particular 
teachings in the opposed application, or to use materials or methods described in the 
application. 

5.3 The experiments that HGS asked Dr. Powers to perform may be an interesting scientific 
curiosity, but they have nothing to do with the teachings in the opposed patent. 



application. The opposed application teaches the reader that the VEGF2 of about 350 
amino acids already consists of a leader sequence (i.e., a signal sequence) representing the 

^ first approximately 24 amino acids, and a mature protein of 326 amino acids. (See, e.g. 
page 5 of opposed application; see also OKA1 at 2.1 - 3.3.) However,, HGS apparently 
did not ask her to run such an experiment, or to report the results of such an experiment if 
she ran it. 4 Scientists in 1994 or today would not have^ had any reason to express a 
protein that already contained a signal sequence using a method, that involved attaching a 
second, heterologous signal sequence (e.g., Dr. Power's Ig Kappa signal sequence) to the 
beginning of the natural signal sequence. Therefore, it is not clear to me what basis there 
is in the patent application for instructing Dr. Power to attach a heterologous signal 
sequence to 350 amino acid VEGF2. Dr. Powers experiments are not a replication of 
any example in the opposed application or a reasonable extension of any of its teachings. 

.Dr. Power was not asked to practice the teachings in the application, but rather, to use her 

■ present knowledge to design experiments unrelated to the patent application, usins 
materials and methods that were available in 1994. . . 

5.4 Dr. Powers states that, for starting materials, she used nucleotide sequences obtained 

directly from the ATCC and says that ATCC Deposit No. 73698 contains the nucleotide ■ 

■ sequence encoding the 350 amino^acid form of VEGF2. See ASP1 at 5. I find this 
statement very confusing because, as I indicated above, this ATCC clone does not encode 
350 amino acids. Perhaps HGS supplied Dr. Power with the 350 amino acid form of 
VEGF2, and mistakenly led her to believe that the clone was the same as the deposit. The 
fact that the ATCC clone does not even contain the first twenty-four amino acids further 
confirms that HGS considered those amino acids to be the signal peptide, and thought that, 
those amino acids should be removed. The opposed application did not teach to attach a 
foreign signal sequence to the 3 50 amino acid sequence. 

As I report herein and in OKA I, I have run that experiment and shown that the 
teachings in the opposed application are wrong.- 



Dr. Power describes the antibody she uses as one "which recognizes the precursor form 
and the processed form of VEGF2." ASP1 at 3 and 13. This statement is confusing 
because it is unclear what "precursor" and "processed" refer to. For example, we know 
from experiments in our laboratory that the 419 amino acid prepro-VEGF-C (the 
precursor) is processed by removal of a signal peptide, removal of a large C-terminal 
BR3P domain representing almost half of the protein, and, to produce a fully processed 
VEGF-C, removal of still another N-terminai pro-peptide. See Document D71. Neither 
of HGS's patent applications relating to VEGF2 teach such processing. The opposed 
application teaches that VEGF2 is a 350 amino acid precursor with a 326 amino acid 
mature protein. As we now know that is not correct. Dr. Power further confuses this 
issue by adding -an Ig Kappa signal peptide to the 350 amino acid VEGF2. 

Dr. Power summarizes the results of her experiments in paragraph 15. As I explain above, 
this should be ignored, because the experiments that she ran are unrelated to the teachings 
in the patent application. One additional observation regarding her results is that she 
makes specific mention. of a doublet of approximately 30 kDa being present in the medium 
from the cells. 'It is worth noting that the opposed application makes no mention of this 
species of polypeptide, or of a method of making it, or that one should expect to achieve 
it. . 1 

Summary 

The experiments that I report herein confirm my first set of experiments (reported in 
OKAl> and establish that VEGF2 as taught in the opposed application cannot be 
expressed and secreted.- None of the declarations filed by HGS provide any experimental 
evidence to refute this fact. To the extent that the HGS declarations offered any criticisms 
ot my first set of experiments (legitimate or otherwise), I have addressed them in my 
second set of experiments. To the extent that the HGS declarations (e.g., Dr. Power) 
offer any experimental evidence, such evidence is irrelevant because it is not based on 
teachings in the opposed patent application. 
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AND I MAKE this solemn declaration by virtue of the Statutory Declarations Act 1959, and 
subject to the penalties provided by that Act for the making of false statements in statutory 
declarations, conscientiously believing the statements contained in this declaration to be true in 
ever/ particular. 

DECLARED at Heisinia 

this jr y day of September 2001 

KLan-AIitalo 

BEFORE ME:/ 
(Signature of Witness) 





AUSTRALIA 

Patents Act 19.90 



IN THE MATTER OF Australian 
Patent Application Sena! No 696764 
by Human Genome Sciences, Inc. 

-and- 

IN THE MATTER OF Opposition " 
thereto by Ludwig Institute for Cancer 
Research 



THIS IS Exhibit 1 referred to in the Statutory Declaration of Kari Alitalo 
made before me 



DATED this -cLy Day of September, 2001 
/ 



